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A record of the pressure car- 
ried in your plant will save 
you money, disputes and dis- 
The record of a reliable 
recording gage is the best wit- 
ness in the world — it tells the 
the whole 
nothing but the truth. 


truth and 


te ee 


The Metropolitan Pressure Recording Gage 


Is adapted to all pressures from fractions of an inch of water up to hy- 


draulic pressures of 20,000 pounds per square inch. 


applied with success for gas tanks, blowers, low 
and high-pressure steam boilers, ammonia, ice 
and refrigerating machines, water works, hy- 
draulic presses, etc. ett ttt et et 


e “ “ = 


The best instruments that can be produced. 
Prices very reasonable. 


Aaa 
Prof. Carpenter’s 
Separating Calorimeter, 
For determining the moisture in steam, is com- 
plete in itself, requiring no extra apparatus..%.%.*% 
Aaa 


One of the most valuable instruments to fuel 
users, is our 


Coal Calorimeter, 


For cheaply determining the heat value of coals. 
Ask for Catalogue M. 


Schaffer & 


Indicators, 
Gages, 
Injectors, 
Engine and 





Boiler Appliances. 


They have been 





Budenberg, 


Corner Division and Canton Streets, 


Brooklyn, N. Y. 
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Drill Press, 


a) 
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For any light work. Large 
_&? Range. Low Prices, 
Reriea Ask for Catalogue. vt 


{3 
Now Manufactured by 


A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS, 





oh 





Established 1866, 


Va) 


John Adt & Son, 


F. B. Shuster, Prop. 
oh 
700 to 720 State Street, 
New Haven, Conn., 
U.S. A. 
rae) 


- Leading Builders of Automatic 
Wire Straightening and Cutting 
Machinery, Automatic Sheet Metal 
Straightening and Cutting Machinery 
for straightening and cutting wire 
and sheet metal to accurate lengths 
direct from the coil. 

oh 

Machinery and Tools for the manu- 

facture of Hardware, Bicycle, Sheet 
Metal, Saddlery and Wire Goods. 
Special Automatic Wire and Sheet 
Metal Forming Machinery. Blank- 
ing, Drawing and Combination Dies. 
Sub-press Drop and Forming Dies 
and Tools. . 

oh 


Send for Red Catalogue 66. 





MOFFET PORTABLE DRILL. 


UNSURPASSED 
AS A 


REAMER, 


Weighs 48 Ibs. and 
drills from 's to 
2'¢ inches diam- 
eter. 


RUNS WITH STEAM 
OR 


COMPRESSED AIR. 










Will work in any 4 
position. Ff. 


eS iA 


Manufactured by 


AMERICAN GAS FURNACE CO.. 
Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSERE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOQUES ON APPLICATION, 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





English Agency: { 





a 
STANDARD OF 


EXCELLENCE. 


B. M. Jones & Co. 


BOSTON and NEW YORK, 


R. Mushet’s 


SPECIAL AND TITANIC STEELS. 





Let us give you A POINTER ABOUT ‘*GRINDING.”’ 


We guarantee to finish more shafts, spindles, ete., with one man, by our 
method, than can be done on three lathes, and do it better; besides, it is the 
only way to finish hardened work. It isa fact that some of the users of 0 ur 
machines are making better records than this. Can't we help to increase 
your profits? Write for “ treatise.” 


LANDIS BROS., « « « Waynesboro, Pa. 


( Genwany: SCHUCHARDT & SCHUTTE, 59 Spandauerstrasse, Berlin. 
sexwnre ) France: AD. JANSSENS, 16 Place de la Republique, Paris. 
AGENTS Eneianp: CHAS, CHURCHILL & CO.,, 21 Cros Street. Finsbury, London. 


Austria: SCHUCHARDT & SCHUTTE, 17 Breitgasse, Vienna. 








WE OR PARTS OF MACHINERY OF ANY KIND. 
: ESTIMATES. WRITE TO 
BUILD Mj H é N RY JAS. P. WETHERILL MACHINE CO- 
CHESTER, PA. 





DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 


15 and 17 South Canal Street, CHICAGO, U. S. A. 


MORSE TWIST DRILLS, SEND FOR m 
SUPP LY 60. KEARNEY & FOOT’S FILES, CATALOGUE “B. 
WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 


aS 
pay a BILLINGS & SPENCER'S WRENCHES, ETC. 


alin eegi 
Mac Y 








J. G6. TIMOLAT, 


WME 465 467 W. Kroadway, 


wEW YORK. 






moc+HUB”™" BALL-BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 
RADIAL (CYLINDRICAL) AND END-THRUST TYPES, 
FOR STANDARD AND SPECIAL SIZES. 
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Type D, “Step” or Combination Single Radial 
and Single End-Thrust Bearing 


Type “A,” or Single Radial Bearing. 
(For Moderate Loads.) 


Balls Confined in Cages and Handled as ONE PIECE. No Wear. No Adjustment. No Care. Easily Applied. 













No Wear on Either Shaft or Box. Balls Have LATERAL TRAVERSE 
and Roll Only on Hardened Steel, REMOVABLE SURFACES. 


Patented August 19, 1890; April 7, 1891; January 5, 1892; and July 11, 1893. 


THE BALL-BEARING CO., 


MAIN OFFICE, ; 








Caution: Infringement of Patents will 
be vigorously prosecuted 

Descriptive Circular, with fullinforma 
tion, Mailed Free on Application. 
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LATHES, 


FOOT POWER 
MACHINERY OF 
ALL KINDS, 
Bicycle Repair Shop 
Tools. Vises, Forges, 
Screw Plates, Taps and Dies, Brazers, 
ne tye etc. Scroll Saws and Fancy 
oods. Send 4c for Illustra’d Catalog. 
THE WILKINSON CO., 83 Randolph Street, Chicago. 










C. C. Wormer Machinery Co., 
45 to 49 WOODBRIDGE ST., West, 
Detroit, Mich., 


Offer 


Srecial Bargains for the following 
seoene hens machine Tools: 


s x8f P | Lat 
x9 tt. Lodge & M 
x ft. 1 ce ADM " a 
. f 
4 x ft.l1 ae | \ A athe, w s) 
x ¥7 ft. Lodge & Ba La ‘ x rest. 
x25 f ive & Davis La “ . rest 
4 x f A & M. ¢ ‘ ® 
~ Ha { PL F 
X + ‘ sha 
i t e 
x x f ‘ ' Y 
vx dv x Ww“ t ’ * 
‘N Sta ng Press MLA T 
Niles Hea g 1 w 
N 4 jams ( s 
H.&l geoff Ma 
ea I I N 
xixidl { pressor 
x x be 
WANTED-—Second hand, first iss order, 48 x 12 
ft. Plate Planer for 3-8 st 
Screw Machine with wire feed. 1 it ole 
No, 2 Brainerd Universa M vy Machine or 
equa pacity of standard 1 
Bolt Cutter, capacity t ‘it nclusive 


Our List of Second-hand and New Machinery Mailed 
on Application. 





WATEP POWER GOVERNED 


electrical and other work, 
th ilts equal to the 
tCorhl engine prace 





Se nd for Mlu trated Cat- 
alowue * A, 

THE REPLOGLE GOVERNOR 
WORKS, Akron, O., U. S.A. 
MARK A. REPLAMGLE, 


Chief Engineer. 





Special Offer in Second-Hand 
Machinery Before Removal. 


We have just secured the following outfit compris 
l the latestandys stimypr edt for manutact 
uring None of the tose are more than one year ol 
md many them via / ad 

If in the market for below mentioned tools, we can 
save vou fron t vercent f the stof the tools 
new. Don’t fail to write fort particulars and prices 


vx itineh x18 feet Fifleld Triple -Ceare 
Sinch x l6 feet Prentiss Standard Lathe 
4-ineh x 16 feet Prentiss Standard Lathe 


dt Lathe 
Heavy pat, 
Heavy pat 


Iwo A-in. x ft. Prentiss Stand’d Lathes,C.R.& PLC LF, 
ALineh x 8 feet Prentiss Standard Lathe, C.R. & P.C. FP, 
tinceh x feet Prentice Br Lathe, C. R.& Taper 
inch x Sfeet Prentice Br Lathe, ¢ & Taper 
Pwo 17-inch x 8 feet Flather Lathes, P. Gib& PLC. I 


rhree inch x 6 feet Flathes La 

tineh x 6 feet Windsor I 

14-inch x 5 feet Windsor Lathe, BR. & FL RL & PLC. I 

lt inch x8 feet Fay & Scott Patternmakers’ Li 
neh x 6 feet Flather Speed Lathe 

No.0 Bickford Radial Drill, with Universal Table 

neh Prentice Bros, Drill, with Friction Pulleys for 
tapping 

inch Prentice 
Lever Feed 

X-ineh Prentice Bros. Drill, Wheel and Lever Feed 

*4+ineh Snyder Drill, Wheel and Lever Feed 

2x inch x 8 feet L. W. Pond Planer, with two heads 
on cross rail 

>x inch x 8 feet Flather Heavy Planer 

Sinch Flather Improved Crank Shaper 

~ inch Prentiss Friction Shaper 


2 Bros. Drill, Back Gears and Wheel and 


No.2 Cincinnati Universal Tool-room Miller Latest 
pattern 
No Brainard Toolroom Miller, Back Geared 


No.2 Cincinnati Plain Back-Geared Miller ) in.centers 


~x Pinch x 5 feet Ingersoll Siab Miller 

ix 4inch x 8 feet Beaman & Smith Slab Miller 
Ames’ Latest Pattern Lincoln Miller 

No Landis Universal Grinding Machine, 10-in. swing 
No Landis Universal Grinding Machine, 12-in. swing 


No.4 Vulcan Emery Grinder,on Stand and Countershaft, 


Nearly all of the above tools have extra attachments, 


chucks, ets which would take too much space to 
specify There is also in above plant, a lot of small 
tools, reamers, drills, vises, milling machine cutters, 


pulleys, shafting, hangers, belting 
chain, hoist, ete., etc. 

We also have in our storehouse 
new and second-hand mac 
make very low prices 

Send for complete list « 


overhead railway, 


a large stock of both 
hinery on which we can 


f machinery in stock 


Prentiss Tool and Supply Co. 
Chicago Store New York Store 


-H4 South Canal St 115 Liberty St. 
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gt 2 ’ r Chacks, Drill. 
uyers in ing 1St. Almond, T. R., Brooklyn, N. Y. 
' Cushman Chuck Co., Hartford, — 
Hoggson & Pettis Mfg. Co., New Haven, Conn. 
TTC Adding Machines. Horton & Son Co., E., Windsor Locks, Conn. 


_ Of course any one 
knows where to buy the 
common, everyday 
things. ‘A Book of 
Tools” tells all about 
them. The uncommon, 
every-other-day things 
youdon’t know so much 
about, and *‘A Book of 
Tools” tells lots about 
them. Itisn’ta very big 
book, but it contains a 
great deal, and is in- 
valuable to the buyer 
and user of all kinds of Tools, Machinery 
and Supplies. It contains 550 pages and 
upwards of 2,000 illustrations, and will be 
sent post-paid to any address upon receipt 
of 25 cents in stamps. 


CHAS. A. STRELINGER & CO., 


DETROIT, MICH. 





: (ASA Sracuincere@: 
OETROIT Minh 
usa 











HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
&®@- Our New and Revised Catalogue of Practicai and 
Bcientific Books, 88 pages, 8vo., and our other Catalogues 
and Circulars, the whole covering every branch of Science 


applied to the Arts, sent free and free of postage to any one 
in any part of the world who will furnish his address. 


CENTER CRINDERS, 


WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 








McFADDEN COMPANY, 


No. 722 Arch St., PHILADELPHIA, PA. 








SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 





A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad- 
vertised in the Amer- 
Sy pican Machinist since 
wey the first issue of the 
paper. 

In spite of imitations 
the largest number of 

— sales of the Almond 
Drill Chuck were made during the year 1895. 


T. R. ALMOND, 
83 Washington Street, 


ROSE POLYTECHNIC INSTITUTE, esi" 


A School of Engineering. Mechanical, Electrical, 
Civil Engineering, Chemical Courses. Well en- 
dowed. Extensive Shops and Foundry. Modernly 
equipped Laboratories in all departments. Ex- 
penses low. Address, C. L, MEES, President, 







—! 


Brooklyn, N. Y. 








PATENT UNIVERSAL 


SCREW-CUTTING 


CENTRE, DEPTH, ANGLE, 


ano T WIST DRILL GAGE 
JWYKE&CO.E.BostonMass.USA. 


MFR'S FINE MACHINISTS TOOLS 
—— FOREIGN AGTS. —— 

CHAS CHURCHILL &CO.CROSS ST. LONDON ENGLAND 7 

SCHUCHARDT & SCHUTTE, SPANDAUVER STRASSE 


Sit wos ONES 


Grant Calculating Machine Co., Boston. Mass. 


Air Compressors. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 
Asbestos Cement Felting. 
Johns Mfg. Co., H. W., New York. 
Balls, Steel. 
Cleveland Machine Screw Co., Cleveland, O. 
Bearings, Anti-Friction, 
Ball Bearing Co., The, Boston, Mass. 


Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 
Belt Dressing. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Bicycle Tools. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bliss Co., E. W., Brooklyn, Se 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co., Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O, 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. 
Hill, Clarke & Co, Boston, Mass, 
Lodge & Shipley Machine Tool Co., Cincin 
nati, O. 
McCabe, J. J.,. New Yora. 
Mossberg Mtg. Co., Attleboro, Mass. 
Niles Tool Works Co., Hamilton, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Blowers. 
American Gas Furnace Co., New York 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 
Roots, P. H. & F. M.. Connersville, Ind 
Sturtevant Co., B. F., Boston, Mass. 


Bollers, Steam. 
Greenfield, W. G. & G., East Newark, N, J. 
Weston Engine Co., Painted Post, N. Y. 


Bolt Cutters. 
Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore,Md 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O 
Pratt & Whitney Co., Hartford, Conn 
Prentiss Tool & Supply Co., New York. 
Reece, Edw, J, Greenfield, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Strelinger & Co., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., Springtield, O. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greentield, Mass. 


Books. 
Audel & Co., Theo., New York 
Baird & Co., Henry Carey. Philadelphia, Pa, 
Comstock, Wm. T., New York. 
Grant Gear Works. Boston, Mass 
Henley & Co.,. Norman W., New York 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 
Boring and Turning Mills. 
Betts Machine Co., Wilmington. Del. 
Bickford Drill & Tool Co., Cincinnati, Q. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co, Cincinnati,O, 
Niles Tool Works Co., Hamilton, O. 
Prentiss Tool & Supply Co., New York. 
Sellers & Co., Inc., William, Philadelphia, Pa. 
Boxes. 
Pryibil, P., New York, 
Bashings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co.. Athol, Mass. 


Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 


Calorimeterse 
Schaffer & Budenberg, Brooklyn, N. Y. 
Castings, Brass. a 


Lorain Foundry Co., The, Lorain, Ohio. 
Castings, Iron. 

Builders Iren Foundry, Providence, R. I. 

Burr & Houston Co., Brooklyn, N. Y 

Leland & Faulconer Mfg. Co., Detroit. Mich, 

Lorain Foundry Co., The, Lorain, Ohio. 

Shriver & Co., T., New York. 
Castings, Steel. 

Johnson Co., The, Johnstown, Pa. 
Cements, Etec,—Fire-proot. 

Johns Mfg. Co., H. W., New York. 
‘entering Drill. 


Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 

Oneida Mfg. Chuck Co., Oneida, N. Y. 

Pratt Chuck Co., Clayville, N. Y. 

Prentiss Tool & Supply Co., New York. 

Skinner Chuck Co., New Britain, Conn. 

irump Bros. Machine Co., Wilmington, Del, 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Whiton Machine Co., D. E., New London, 
Conn. 


Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co.,. New Haven, Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y. 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 

Conn. 


Chucks, Tapping. 
National Chuck Co., 
Clutches, Friction. 
sliss Co., E. W., Brooklyn, ee - 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn, 


New York, 


Condensers. 

Conover Mfg. Co., New York, 
Counting Machines, 

Durant, W. N., Milwaukee, Wis. 


Couplings. 
Patterson, Gottfried & Hunter, New York. 
Stuart’s Foundry and Machine Works, R, J., 
New Hamburgh, N. Y. 


Coverings, Non-conducting Pipe & Boiler. 
Johns Mfg Co., H. W., New York. 


Cranes. 
Maris Bros., Philadelphia, Pa. 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Cutting-OfF Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 


Hill. Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass, 


Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O, 
Besly & Co., Chas. H.. Chicago, Ill. 
Detrick & Harvey Machine Co., Baltimore,Md. 
Jones & Lamson Machine Co,, Springtield, Vt. 
Montgomery & Co., New York, 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Clias. A., Detroit, Mich. 
Taylor-Rice Engineering (Co., Gloucester 
cry, w. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York. 


Drilling Compound. 
Peerless Drilling Compound Co., The, Utica, 
= # 


Drilling Machines. 

Adt & Son, John, New Haven, Conn. 

Aurora Tvol W orks, Aurora, Ind. 

Barnes Co.. W. F. & John, Rockford, I11, 

Betts Machine Co., Wilmington, Del. 

Bickford Drill & Tool Co., Cincinnati, O. 

Blaisdell & Co., P., Worcester, Mass. 

Dallett & Co., Thos. H., Philadelphia, Pa. 

Davis, W. P., Rochester, N. Y. 

Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 

Diechmann & Sohn, Gustav, Berlin, Germany, 

Dietz, Schumacher & Boye, Cincinnati, O. 

Fitchburg Machine Works, Fitchburg, Mass. 

Foote, Barker & Co, Cleveland, O. 

Garvin Machine Co., New York 

Gould & Eberhardt. Newark, N. J. 

Hamilton Machine Tool Co., Hamilton, O, 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

Montgomery & Co., New York. 

Mossberg Mfg. Co., Attleboro, Mass. 

New Haven Mfg. Co., New Haven, Conn, 

Niles Tool Works Co., Hamilton, O, 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Quint, A. D., Hartford, Conn. 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 

Sibley & Ware, South Bend, Ind 

Strelinger & Co., Chas. A., Detroit, Mich, 

Timolat, J. G., New York. 

Warner & Swasey. Cleveland, O. 

Wilkinson & Co., A. J., Boston, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Drill Gage. 






















BERLIN, GERMANY. 





Slocomb & Co., J. T., Providence, R. I. 


Wyke& Co., J., East Boston, Mass. 
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Drill Rods. 
Abbott, Wheelock & Co., 
Drills, Twist. 


Besly & Co., Chas. H., Chicago, II. 

Cleveland Twist Drill Co., Cleve ‘land, O. 

Machinists’ Supply Co., Chicago, Ill. 

McFadden Co., Philade iphia, ra. 

Montgomery & Co ,» New York. 

Morse 
ford, Mass. 


Drop Forgings. 
Wyman & Gordon, Worcester, Mass. 


Boston, Mass, 


Dynamos. 

Crocker-Wheeler Electric Co., New York, 

General Electric Co., New York, 
Dynamo Brushes. 

Wirt, Philadelphia, Pa. 
Electric ‘Machinery. 


Crocker-Wheeler Electric Co., New York, 
General Electric Co., New York 


Charles, 


Elevators. 
Albro-Clem Elevator Co., 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, III. 
Diamond Machine Co., Providence, 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Masa, 
Sterling Emery Wheel Co., Tiffin, O. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Engines, Gas and Gasoline. 
Kane & Co.. Thos., Chicago, I11. 
Norman Co., J. J., Chicago, Ill 
Otto Gas E ngine Ww orks, Philadelphia, Pa. 
Pierce Engine Co., Rac ine, Wis. 
Springtield Gas E ngine Co., Springfield, O. 
Webster Manufacturing Co., Chicago, II. 


Philadelphia, Pa, 


R. I. 


Engines, Steam. 
Ames Iron Works, Oswego, N Y. 
Buffalo F orge Co., Samale, a: ee 
Forbes & Co., W » Hoboken, N. J. 
Frick Co., ™ WwW wt ane rman Pa, 
Greenfield. W. G, & G., East Newark, N, J. 
Keystone E ie & Mach. Works, Phila., Pa. 
Sturtevant Co. ,B F.. Boston, Mass. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Machine Co., James P., 


Feed Water Heaters and — 


Hoppes Mfg. Co, Spr nage 1, 
National Pipe Bending 
Taunton Locomotive Mig. Co., 


Files. 
Arcade File Works, New York 
Besly & Co., Chas. H., Chicago, Il. 


Machinists’ Supply Co., Chicago, II 
McFadden Co., Philadelphia, Pa. 
Montgomery & Co., New York. 


Nicholson File Co., Providence, R. I, 
Reynolds Bros., Columbus, © : 
Strelinger & Co., Chas. A., Detroit, Mich. 


Fire-proof Construction Materials. 
Johns Mfg. Co., H. W., New York. 
Forges. 
Buffalo Forge Co., 


Sturtevant Co,B F.. 
Wilkinson Co., The, 


Buffalo, N. Y 

Boston, Mass, 
( ‘hicago, Ill. 
Friction Cones. 


Evans Friction Cone Co., Boston, Mass. 


Farnaces. 


American Gas Furnace Co 
Brown & Sharpe Mfg. Co. 


New York 

. Prov idence, R. I. 

Gages. 
Brown & Sharpe Mfg. Co., Providence, R. I, 
Coffin & Leighton, Syrac use, N, Y. 
Pratt & Whitney Co., Hartford, Conn. 
Taylor Rice Engineering Co 
Wyke & Co., J., 

Gauges, Pressure Recording. 
Schaffer & Budenberg, Brooklyn, 


East Boston, Mass. 


es: es 
Gear Cutters. 


Brainard Milling Machine Co., Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, 
Grant Gear Works, Boston, 
Hill, Clarke & Co., Boston, 
McCabe, J. J., New York. 
Pratt & W hitney Co., Hartford, Conn 
Prentiss Tool & Su »ply Co., New York. 
Sellers & Co., Inc., Ww m., Philadelphia, Pa. 
Whiton Mach Co., D. E., New London Conn 
Gears. 
Bilgram, Hugo, Philadelphia. Pa. 
Boston Gear Works, Boston, Mass 
Brown & Sharpe Mfg. Co., Providence, 
Grant Gear Works. Boston, Mass. 
New Process Raw Hide Co., Syracuse, N. Y 
Shriver & Co., T., New York. 
Governors. 
Replogle Governor Works, The, 


M: iss, ; 
Mass. 


R. I. 


Akron, O. 


Twist Drill & Machine Co., New Bede 


Chester, Pa. 


New i aven, Conn. 
Taunton, Mass. 


, Gloucester City, 





Graphite. 


Dixon Crucible Co., Joseph, 


Grinding and Polixhing Machines. 


Besly & Co., Chas. H., Chicago, Il] 


Brown & Sharpe Mfg. Co., Providence, R. L 
Builders Iron he iry, Providence, R. I 
Diamond Machine Co., Prov iden ice, R. I 
Garvin Machine Co., New York 

Hill, Clarke & Co.,. Bosto Mass 

Landis Bros., Way pans “wie 9 a 

Leland & Faulconer Mfg. Co., Detroit, Mich. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co.,. George, New York. 
Prentiss Tool & Supply Co., New York 
Sellers & Co, Inc... Wm, Philadelphia, Pa. 


Strelinger & Co. Chas. A 
Wells Bros. & Co., 


. Detroit, Mich 
Greenfield, Mass 


Grinders, Center. 
Barker & Co, William. (¢ 
Leland & Faulconer i 
Trump Bros. 


incinnati, O 

Mfg. Co., Detroit, Mich 
Machine Co., Wilmington, Del 
Grindivg Machine, Cock. 


Foote, Barker & Co., Cleveland, O 


Grinding Machine, Cutter. 


Brown & Sharpe Mfg. Co., P rov idence R. 1. 
Cincinnati Milli ng M. achine Co., Cineinn ati, O 


Davis & Egan Machine Tool Co., The, Cincin- 
nati, UO, 

Foote, Barker & Co., Cleveland, O 

Garvin Machine Co., New York 

Hill, Clarke & Co, Boston, Mass 

Norton Emery Wheel Co., Worcester, Mass. 

Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & supply Co., New York 


Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. | 
Landis Brus., Waynesboro, Pa 


Hack Saws. 
Besly & Co., Chas. H., Chicago, II 
Montgomery & Co., New York 
Q &C. Co., Chicago, Il 
Strelinger & Co., Chas. A., Detroit, Mich 

(lammers, Drop. 
Bliss Co., E. W., Bro 
Long & Allstatter Co., 


klyn, N. ¥ 
Hamilton, O 


Miner & Peck Mfg. Co... New Haven, Conn. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co.,. Watertown, N. Y 
Pratt & Whitney Co., Hartford, Conn. 
l’rentiss Tool & Supply Co., New York 
Hammers, Power. 
Bremer Machine Co,G J., Kalama . Micl 
Hill, Clarke & Co., Boston. Mass 
Hangers. 
Pryibil, P., New York 
Hoists. 
Maris Bros., Phila phia, Pa 
Sellers & Co., Inc., Wi m., Ph ladelphia, Pa. 


ilydraulic Machinery. 
Diechmann & Sohn 
The Watson-Stillman Co., 


Gusta Berlin, Germany 


“Ne w York 


indicators. 


Ashcroft Mfg. Co., The, New York. 
(njectors. 
American Injector Co., Detroit, Mich, 


Injector Co., Detroit, Mich 
. Wm., Philadelphia, Pa. 


Penberthy 
Sellers & Co., In 


Keyway Cutter. 


Baker Bros., Toledo. O, 
Mitts & Merrill, Saginaw, Mich 


Lathes (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, Hl. 
Blaisdell & Co.. P.. W orce: ster, Mass. 
Bradford Mill Co., The. Cincinnati, O 
Brown & Sharpe Mfg Co., "Pees idence, R. I. 
Bullard Mz oe Tool Co., 
Davis, W. . Rochester, N 


N. 
Davis & Eg: et Machine Tool Co . The, Cincin- 


nati, O, 
Diechmann & Sohn, Gustav, 
Dietz, Schumacher & Boye, Cincinnati, O 
Fifield Tool Co., Lowell, Mass 
Fitchburg Mac hine Works, 4 itchburg, Mass, 
Flather & Co., Nashua, N. 
Gould & Eberhardt, New: ark. N. J 
Hendey Machine Co., Torrington, 


Berlin, Germany 


Conn. 


Hill, Clarke & Co., Boston, Mass. 
Lodge & Shipley Machine Tool Co., Cincin 
nati. O 


McCabe, J. J., New York, 

McFadden Co.. Phi idelphia, Pa. 

New Haven Mfg. ( Ne w Haven, Conn, 
Niles Tool Works C o., Hamilton, O. 
Niles Tool Works Cc New York 

Pratt & Whitney Co., Hi artfo rd, Conn 
Prentiss Tool & Sur ply Co., New York. 
Reed Co., F. E., Worcester, Mass 


Jersey City, N. J. 


Bridgeport, Conn, 








_NEW HAVEN 
MFG. CO. 


Manufacturers of 


SHAPERS, 

SLOTTERS, 

PLANERS, 

LATHES, 

DRILLS, etc. 
ue 

NEW HAVEN, 

CONN, 


L AT 4 ES and General Line 
-d 7 Shop 





Catalogue AC. 





~All Clarke ® Co. 


160 Oliver Street, 
BOSTON, 
16 So. Canal Street, 
CHICAGO, 





Milling. Machines 


and General Line of Machine 


Shop Tools. 


Hill, Clarke & Co. 


160 Oliver St., BOSTON, 


16s. Canal t., Chicago. 


Upright Drills 


and General Line of Machine 


shop Tools. 


HILL, CLARKE & CO. 


- 160 Oliver Street, BOSTON, 
16 5. Canal St., Chicago. 


Lathes 8 to 18 inch Swing. 


SEBASTIAN-MAY CO., 
SIDNEY, OHIO. 














Hpermonth and expenses 


OER Emre i cep. ting tte.contis,chion 











THE VICTOR VAPOR ENGINE. 
Pike TWENTIET CENT ) S ENGINE 
I Al LEN 
a ~* 
Wit sa ese 
f “ es ns a 
state size ed 
THOS KANE & CO., 
As , CHICAGO 
CREENFIELD 


Steam Engine Works, 


Established 1874, 
Manufacturers of Greenfield Sta 
tionary, Portable and Yacht 
ENCINES AND BOILERS. 
Also Horizontal, Automatic 

and \ ariable Cut-off? Engines 
Ss to 74 Horse-Power 
Also ve ertical and Horizontal and 
Marine Boilers. Steam Pumps 
and Adams’ Grate Bars 


W. G. & G. GREENFIELD, 
East Newark, N. J. 
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GRANT 
CEAR 
WORKS. 





Catalog free. 


Treatise, $1.00. 


THREE 
BOSTON, 6 Portland Street. 

PHILADELPHIA, 125 South Eleventh St. 

CLEVELAND, & 


FIRTH ANNEALED cm, 
TOOL STEEL ror sat Bearings. 


SUPERIOR TO ALL OTHERS, 


ABBOTT, WHEELOCK & & COMPANY, 


AGENTS, 


New York, Boston and Chicago. 


FULLY EQUIPPED SHOPS. 


Seneca Street. 








UMILLING-GUTTER: 
SIRS ARIETY ERS) 


Pee 


~~ 


J:-ERLAND SEN- 


i772 “CENTRES ST.“N EW 
TAP A | 


WARRANTEO 


ORK 2 
3UE 








SEND FOR ros 
HEXAGON ver 
wee FINISHED 


N UTS CASE-HARDENED. 


TRUMP BROS. MACHINE CO., Mfrs. 


MINGTON, 


, BEVEL GEARS 


Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels, 
HUGO BILGRAM, 


Machinist, 


440 N. 32th St., Phila., Pa. 













SOMETHING NEW!—— 


Adjustable Notch 
Center Gauge. 





Price, Post-paid, 50c, 


Coffin & Leighton, 
SYRACUSE, N. Y. 


HIGH CLASS ENGINE LATHES. 












PATENTED. 


With New and Valuable 
Features. 





MADE ONLY By 
THE BRADFORD MILL COMPANY, 
eee ont on applications” CINCINNATI, OHNO, U.S. A. 


LONDON—Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury. 
NEW YORK— Garvin Machine Co., Spring and Varick Sts. 


Gear Wheels and Gear 
Cutting. Ready -made 
Gears 


BUYERS’ FINDING LIST—Continued. 


Lathes—Continued, 


Sebastian Lathe Co., Cincinnati, O. 
Sebastian-May Co., Sidney, O 

Sellers & Co., Inc., Wm., Philz adelphia, Pa 
Seneca Falls Mfg. Co.., Sene ca Falls, Y 
Stark, John, Boston, Mass, 


Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago. 
Montgomery & Co., New York. 
Patterson, Gottfried & Hunter, 

York 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 


Ltd., New 


Milling Attachment, 


Adams Co., The, Dubuque, Iowa. 


Milling Cutters. 
Brown & Sharpe Mfg. Co., 
Cincinnati Milling Machine Co., 
Erlandsen, J.. New York. 
Garvin Machine Co., New York. 
Reinecker, J. E., Chemnitz-Gablenz, 
many. 


Providence, R. I. 
Cincinnati, O 


Ger- 


Milling Machines. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. L. 
Cincinnati Milling Machine Co., Cincinnati, O 
Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. 
Forbes & Co., W. D., Hoboken, N. J. 
Garvin Machine co. New York. 
Hill, Clarke & Co., Boston, Mass. 
Ke mpsmith Machine Tool Co., Milwaukee, 


Lelz te & Faulconer Mfg. Co., Detroit, Mich. 
McCabe, J. J.. New Yor 
Niles Tool Works Co., Hamilton, O. 


Niles Tool Works Co.. New York 


Ott, Mergenthaler & Co., Bz —e Md 
Pratt & Whitney Co. Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 


Worcester, Mass. 

Sellers & 'Co., Inc., Wm., Ph iladelphia, Pa. 

Waterbury-Farrel Foundry & Machine 
Waterbury, Conn. 


Reed Co., F E. 
Co., 


Motors, Electric. 
Crocker-Wheeler Ele« 
Dallett & Co. i dge--ys H. 
General E lectri fh » 


tric Co... New York 
Philade yee, Pa. 
Jew York 


Motors, Water. 


Tuerk Hydraulic Power Co., New York 
Needle Wire. 
Abbott, Wheelock & Co., Boston, Mass. 


Packing. 
Jenkins Bros.. 
Johns Mfg. Co., H. 


New York 
W., New York 
Paints, Fire-proof. 


Johns Mfg. Co., H. W., New York. 


Patent Attorneys. 


Bates, H. H., Washington, D. C, 
Dyer & Driscoll, New York. 
Wedderburn & Co., John, Washington, D. C. 


Pattern Letters. 


Montgomery & Co, New York. 


Wells, Heber, New York. 
Perforated Metals. 
Harrington & King Perforating Co., The, 
Chicago, Ill. 
Phosphor Bronze. 
Phosphor Bronze Smelting Co., Ltd., Phila- 


delphia, Pa. 

Pipe, Bent. 

National Pipe Bending Co., New Haven, Conn 
Pipe Cutting and Threading Machines, 
Armstrong Mfg. Co., The, Bridgeport, Conn. 

Curtis & Curtis, Bridgeport, Conn. 

Detrick & Harvey Machine Co., Baltimore, 


Md. 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co.. Tiffin, O. 
Saunders’ Sons, D.,. Yonkers, N. Y. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Planers. 
Betts Machine Co., Wilmington, Del. 

P 


Davis, W Rochester. N. Y. 
Tool Co. 


Davis & Egan Machine , The, Cincin- 
nati, Ma ; 
Detrick & Harvey Mach. Co. Baltimore. Md. 


Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 

Garvin Machine Co., New York. 

Gray Co.,G. A.C incinnati, O. 

McCabe, J. J., New York. 

New Haven Mfg Co., New Haven. Conn. 








Planers— Continued. 
Niles Tool Works Co, 
Pratt & Whitney Co, Hartfor’, Conn 
Prentiss Tool & Supply Co... New York 
Sellers & Co., Inc . Wm., Philadelphia, Pa 
Whitcomb Mfg. Co., Worcester, Mass 
Wilson, W. A., Rochester, N. Y. 


New York 


Polishing Wheels. 


Builders Iron Foundry, R. &. 


Providence, 


Presses, Dies, Etc. 
Adt & Son, John, 
Bliss Co.. E. W., mronkiye. N. ¥ 
Bremer Machine Co. G J., Kalamazoo, 
Ferracute Machine Co, Bridgeton, N. J. 
McCabe, J. J., New York. 

Mossberg Mfg. Co., Attleboro, Mass. 
New Doty Mfg. Co., Janesville. Wis. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 


New Haven, Conn. 


Mich, 


Pamping Machinery. 
Deane Steam Pump Co., 
Greenfield, W. G. & G., East Newark, N. J 
Guild & Garrison, Brooklyn, N. Y. 

Wetherill Machine Co., James P., Chester, Pa, 


Holyoke. Mass. 


Punches and Shears. 
Bliss Co , E. W.. ereetare. B. &. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Buffalo Forge Co.. Buffalo. N. 
Davis & Egan Mac hine Tool Co., Cincinnati,O. 
Long & Allstatter Co., Hamilton, O. 
McCabe, J. J.. New York 
Mossberg Mfg. Co., Attleboro. Mass. 


Waterbury- Farrel Foundry & Machine Co., 
Waterbury. Conn. 
Watson-Stillman Co., The, New York 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co, New Bed- 


ford, Mass. 
Ott, Mergenthaler & Co., Baltimore, Md 
Pratt & Whitney Co., Hartiora, Conn. 
Taylor - Rice Engineering Co., Gloucester 
City. N. J 
Wiley & Russell Mfg. Co., 


Greenfield, Mass 

Riveting Machine, 

Adt & Son, John, New Haven, Conn. 
Rock Drills. 

Ingersoll-Se rgeant Drill Co., New York 

Rand Drill Cu. New York. 
Rolling Mills. 

Mossberg Mfg. Co., Attleboro, Mass. 
Roofing, Asbestos. 

Johns Mfg. Co., H. W., New York. 
Rules, Graduated Steel. 

Coffin & Leighton. Syracuse, N. Y 

Darling. Brown & Sharpe. Providence, R. |. 

Sawyer Tool Co., Athol. Mass 

Standard Tool Co.. Athol, Mass. 

Wyke & Co., J.. East Boston, Mass. 


Rust Preventing Compound, 
Goetze, O., New York. 


Saws. 

Q. & C. Ill 
Sawing Machines, Metal. 
o€c.¢ Ill. 
Schools. 

Columbia University, New York 
Internationa] Correspondence Schools. Scran- 
ton, Pa. | ; 
Purdue University, 
Rose Polytechnic Institute, 


Co., Chicago, 


o., Chicago, 


Lafayette, Ind 
Terre Haute, Ind. 
Screw Machines (see Turret Lathes). 


Screws, Machine. 

Cleveland Machine Screw Co., Cleveland, O. 

Flather & Co., Nashua, N. H 

McFadden Co., Philadelphia, Pa. 

Worcester Machine Screw Co., 
Mass. 


Worcester, 


Screw Plates. 

Machinists’ Supply Co., Chicago, III. 

Reece, Edw. J.. Greenfield, Mass, 

Wells Bros.. Greenfield. Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 

Screws. 

Cleveland Machine Screw Co. 

Worcester Machine Screw Co., 
Mass. 






Cleveland, O. 
Worcester, 









Separators, Steam. 

Keystone Engine and Machine Works, Phila- 
del; hia, Pa. 

Shafting, Hangers, Etc. 

Pryibil. P.. New York. 
















Niles Tool Works Co., Hamilton, O. 





Sellers & Co., Inc., Wm., Philadelphia. Pa, 
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BUYERS’ FINDING LIST—Continued. 
Shapers. 


Betts Machine Co 

Davis & Egan Machine Tool Co. 
nati, O. 

Fitchburg —_o Works, cnc Mass. 

Flather & Co., Nashua, N. H. 

Garvia Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 

Hendey Machine Co., Torrington, Conn, 

Hill, Clarke & Co. Boston, Mass. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co, Hartford, Conn. 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Shears. 
Bliss Co., E. W., 
Shears, Rotary. 
Bethlehem Fdy 
lehem, Pa. 
Slotters. 


Betts Machine Co., Wilmington, Del. 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Special Machinery. 


Bremer Machine Co., G. J.. Kalamazoo, Mich 
Ott. Mergenthaler & Co., Baltimore, Md. 
Toledo Machine & Tool Co., The, Toledo, O. 


Steel. 
Abbott. Wheelock & Co., Boston, Mass. 
Crescent Steel Co., Pittsburgh, Pa. 
Johnson Co., The. Johnstown, Pa. 

Jones & Co, B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa 

Stamps, Steel. 

Sackmann, F. A., 


, Wilmington, Del. 
, The, Cincin- 


Brookly a, N.Y. 


& Machine Co., South Bett- 


Cleveland, O. 
Taps and Dies. 


McFadden Co., Philadelphia, Pa 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Threading Machines. 


Webster & Perks Machine Tool Co., Spring 
field, O. 


Tool Holders. 
Gould & Eberhardt, Newark, N. J. 
Tramways, Overhead. 
Coburn Trolley Track Mfg. 
Mass. 


Tubing, Flexible. 
Almond, T. R., Brooklyn, N. Y. 
Turret Lathes (Screw Machines). 


Bradford Mill Co., The, Cincinnati, O, 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Bullard Machine Tool Co., Bridgeport, Conn. 

Cleveland Machine Screw Co., Cleveland, O 

Davis & Egan Machine Tool Co., The, Cincin. 
nati, O. 

Garvin Machine Co., New York. 

Gisholt Machine Co., Madison, Wis 

Hill, Clarke & Co., Boston, Mass. 

— & Lamson Machine Co., Springfield, Vt 
odge & Shipley Machine Tool Co., Cincin 
nati, O. 

McCabe, J. J., New York. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co, New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 

Warner & Swasey, Cleveland, O, 


Co., Holyoke 


Valves. 


Jenkins Bros., New York 


Ventilating Fans. 
Backus Water Motor Co., Newark, 


Buffalo Forge Co., Buff alo, N. Y. 
Sturtevant & Co... B. F., Boston, 


Vises. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
McFadden Co., Philadelphia, Pa. 
Niles Too] Works Co, New York. 
Place Machine Co , George. New York 
Strelinger & Cu , Chas. A , Detroit, Mich. 
Wyman & Gordon, Worcester, Mass, 


Water Motors. 


Backus Water Motor Co.. Newark, N. J. 
Tuerk Hydraulic Power Co., New York. 


Wire Machinery. 
Adt & Son, John, New Haven, Conn. 
Goodyear, S$. W., Waterbury, Conn. 
Waterbury-Farrel 
Waterbury, Conn. 
Waterbury Machine Co, 
Woodworking Machinery. 
Barnes Co., W. F. & John, Rockford, IIL 
A. Fay & Egan Co., Cincinnati, O. 


Pryibil, P., New Y ork. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 


N. J. 


Mass, 


Waterbury, Conn. 


W renches. 


Machinists’ Supply Co., Chicago, 


Foundry & Machine Co,, 





The Toledo Machine and Tool Co. 


MANUFACTURERS OF 


Power Punching, 
Drop Trimming, 
Stamping, Riveting, 
Embossing Presses, 
With Automatic Feeds. 


MACHINES FOR 
WORKING BAR AND... 
SHEET METALS. 


Comple te Outfits for 
Can Making. 





SEND FOR CATALOGUE A, 


The Toledo Machine and Tool Co. 
Oak and Jackson Ave., TOLEDO, O., U. S. A. 





HEBER WELLS, 
Pattern Letters. 


For Iron and Brass Castings 
Various Sizes and Styles. ... 


157 William St., NEW YORK. 


iy 
JE 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS co., 


WATERTOWN, N. Y. 











Hawkins’ “Aids” to Engineers 


EXAMIN aceon, with Questions and 
Answers, 516x744, leather, gilt edge, $%, 
postpaid. Send for Desc riptive Catalogue 
of thisand other Engineers’ Books. THEO 


AUDEL & CO., 63 Fifth Ave., cor. 13th Street, N. Y. 


MACHINERY or FACTORY ar auction. — 


A 75 Horse PowerWright Automatic Horizontal Engine 
. %) Horse Power Steel Horizontal Tubular Boiler 
40 Horse Power Iron Horizontal Tubular Boiler 
Rosesanens Heater, Boiler Pump, Shafting 3% in. and 
smaller, Pulleys, Hangers and General Machinery 
and Machine Shop Tools 


RUBBER MACHINERY. 





2 Steel Vulcanizers, 15 ft. x 5 ft., 3 Roll Calendar, Grin 
ders, Tubing Machine, Hydraulic Press, Mould 
Frames. Complete equipment of Rubber Pipe Stem 
Machinery, including Plates, Frames, Dies, et« 


MACHINERY. 
Machines, Sawing Ma 
Saws, Cornets 


HORN COMB 


Presses, Dies, Moulds, Cutting 
chines, Buff Frames, Circular aud Jig 
Lathes, Drills, Punches and Dies, Steam Tables, also 
Button Machinery, etc. 


Each article sold separately 
Tuesday, August 25th, at 10.30 A. M. 
Ss. R. BROWN, 


W APPINGERS FALLS, N.\¥ 


1 positive sale 


Near New Hamburg, 
nN.Y.C. & HO RLR 


EVANS FRICTION CONE CO. 


Hanging and Standing 


CONES. 
Made in all Sizes. 
Thousands in use transmit 
ting from 1 to 40 H.P. 
For information address, 
G. F. Evans, Proprietor 
No. 85 Water St., 
Boston, Mass. 











MARE YOUR TOOLS WITH A STEEL STAM! 





WT ALE LUTEAL 
SEND FOR PRICE LIST No. 4. 


New 20-in. 
Combination Drill, 


A most valuable machine for gen- 


eral use. Ask for Drill Book C. 




















Sibley & Ware, S. Bend, Ind. 


SMOOTHBORE. 





HANGERS 


SMOOTHBORE 


Have self ne xes I a ‘ 
RN-s ¢ ivy W“ Lhe 
shaft 
SMOOTHBORE HANGERS. 
I . " N 
I tt They < ‘ ‘ i ‘ 


Felt 

An pik « - il : Ss i \ " us 
that n ‘ e and 

eliable,a isn eve ‘ t S 
SMOOTHBORE HANGERS 

Corre propor Phe ‘ he base 

is pl erly proj t the 

of the Ha eT Phe neta Ss Ww l 1 

t ig as t re i ite pos 

ie stret wit it EXCESSIVE We 

SMOOTHBORE HANGE _— 

Are a tabl na They are 

ea I 1 Pine ire ed rife y true 
SMOOTHBORE HANGE ral 

Are made f e ceiling the wa 
saremnpulnieur tears HANGE mS 

\re il ed K, al a nip] 1 re 

ce n We are st ‘ part 

ol i 1 I « A > 
SMOOTHBORE HANGERS 

Are esct ed and priced in our | et, W 
SMOOTHBORE HANGERS. 

st uae ciel ne by Express or Fre 

SMOOTHBORE HANGERS. 

Don't n ul People ‘ 

H e styl " 


P. PRYIBIL 


MAKES THEM AT 
512-524 West 41st Street, 
NEW YORK CITY. 


Pryibil, Newyork.” 
Use A.B.C. Code. 


Telegrams, “ 
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AMERICAN MACHINIST PUBLISHING CO. 


Book Departments oo. « 


WAAR 


supply any book at regular price. All books sent post-free in United States. 


extra to foreign countries. 


books sent C. O. D. or charged. 


Give title and author and we can 


Carriage 








Strength of Materials and Structures. Sir J 
Anderson, C. FE An excellent book for mechanics 
who wish to know something of the properties of 
materials out of which machines are constructed 
It also treats on the strength of beams, girders, gear 


ing, columns, cranes, roof trusses, riveted struc 
tures, boilers, pipes, ete. Easily understood, 302 
446 x 614-inch pages; 66illustrations........ ae 

Practical Mechanics. John Perry, M. E. One 


of the best books on the science of mechanics and 
machinery 


256 4x6bo-inch pages; 


Especially for non-mathematical read- 
ers. 148 illustrations.. $1.50 

The Mechanics of Machinery. Alex. B. W 
Kennedy. <A standard and excellent authority on 
the problems involved in scientific machine design. 
Useful to all students of machinery, but requiring 


some knowledge of mathematics to be fully 
understood. 652 444x7 inch pages; 374 illustra- 
Pree ppeaeause apres 


Elementary Manual on Steam and the Steam 
Engine. Andrew Intended especially 
for beginners in the science of steam engineering. 


Jamieson 


Contains problems to be worked out by the stu- 
dent, and is a helpful book. 252 444 x7'4-inch 
pages; numerous illustrations . $1.40 


Theoretical Mechanics. J. Edw. 1 An in- 
troduction to the study of theoretical mechanics. 
book for begin- 


‘aylor. 


Clear, easily understood. Good 


ners, Numerous problems to be worked out. 264 
416 x 714-inch pages .. $1.00 
Elementary Treatise on Mechanics. William G. 


Peck. A good book on the theory of mechanies 
Designed especially for students in schools but use 
ful to others, especially those who have some 
knowledge of mathematics. 296 414 x 719 in. pages: 
179 illustrations. $1.50 

Heat a Mode of Motion. Tyndall. The best 


known work on the nature and phenomena con- 


nected with heat, and one which no one who de- 


sires to understand the 
Interesting 


subject can afford to miss 
reading 


in. pages; 125 i 


and instructive. 591 5 x 714 


lustration $2.50 


Pumping Machinery. Wm. M. Barr. 
practical hand book on construction 


1893. <A 
and manage 
ment of steam and other power pumping machines 
Written by 
subject, and 


prac 


rhly conversant with the 
adapted for the 


% in. pages 


aman thoroug 
a book wel use of 


tical men, 447 5ly x $5.00 


A Practical Treatise on Gearing. Brown & 
Sharpe. Devoted tothe shop side of the con- 
structionof gearing. 
mendation. 1266 x 9in 


INST 
Its source is sufficient recom- 
pages; 49 illustrations. $1.00 


A Manual of Marine Engineering. A. E. Seaton 


1805. One of the best treatises on steam engine 
design. Devoted especially to marine engines, but 
large portions are equally adapted to stationary 


Most of its rules are in algebraic signs 
knowledge of algebra is essential to its 


585 5L6 x 8g in. 144 illustrations. . $6.00 


practice. 
and some 


use pages; 


Boiler Making for Boiler Makers. W. H. Ford. 


Is8k. A practical treatise on the shop processes of 
boiler making. 233 4 x 5% in. pages; 134 illus- 
ic hineteeeetereiasasavehestuarrens. aaa $1.00 

The Elements of Machine Design. W.C. Unwin. 


The Standard all around treatise on machine design 
Contains considerable but most of its 
matter is useful to one not understanding algebra. 

Part I. General Machinery. 459 444 x 634 in. pages ; 
304 iilustrations .. $2.00 

Part II. Steam Basins. pages ; 
174 illustrations.... $1.50 


algebra, 


291 444 x 634 in 


Slide Valve Gears. F. A. 
of diagrams but no mathematics, 
valve as plain as words can do it. 
79 illustrations 


Halsey. 1890. Full 
Makes the slide 
135 5 x 71g in. 

$1.50 


pages ; 


Slide Valves and Link Motions. W.S. Auchin- 
1891. A work that has been standard for a 
a century, especially on link motions 


closs 
quarter of 
Newly 
trations 


52 illus- 
$2.00 


revised 138 834 x S34 in, pages; 


The Mechanical Engineer’s Pocket Book. Wm 
1895. The latest and only American Mechan- 
1087 4 x 6! 


Kent 
ical Engineer's Pocket Book. 
168 illustrations 


ein. pages; 


. $5.00 


A Catechism of the Steam Engine. John Bourne 
One of the very best beginners’ books on the 
ine that has ever been written 


1886 
steam eng Question 


and answer style $2.00 


Geo. C. V. Holmes 
on the 


The Steam Engine. 1895. 
An excellent English treatise 
of the 


Liven in algebraic 


construction 


steam engine. Rules for proportions are 
6%4-inch pages: 


$2.00 


signs 52S flo x 


212 illustrations 


A Practical Treatise on the Steam Engine. 
An excellent treatise on the 
Contains a few 


Arthur Rigg. 1888. 
construction of the steam en 
Expensive but worth the money. 
and 91 full 


$10.00 


gine 
simple formulas 
312 86 x 11 In. pages; 
page p lates. — 


200 illustrations 


Milling Machines A Treatise on their Construc- 
tion and Use. Brown & Sharpe Mfg. Co, 1896. This 
book has been recently revised and its scope ex- 
tended. It is simply indispensable to the mechanic 
who does or the milling ma- 
chine intelligently. 81 illus- 
trations..... $1.25 


who wishes to use 
246 6 x9-inch pages; 


Odontics—A Complete Treatise on the Teeth of 
Gears. Geo. B. Grant. 1891. Originally written 
forthe American Machinist, and a superior treatise 
on the theory of gear teeth. No mathematics but 
lots of hard thinking. 1036 x 9 in. 169 illus- 
trations.. $1.00 


pages ; 


A Treatise on Steam Boilers, their Strength, 
Construction and Economical Working. lobert 
Wilson. 1889. A standard English work, with ad- 
ditions giving American practice by J. T. Flather. 
A thoroughly practical book. 437 444 x 7- inch pages; 
108 illustrations. . $2.50 


Indicator Practice and Steam Engine Economy. 
F. F. Hemenway. 1890. Thoroughly practical and 
useful. Gives much information on the action of 
steam in the steam cylinder and in language which 
Ik 5x 7- 

$2.00. 


anybody can understand who will try. 


inch pages; 45 illustrations 


Extracts from Chordal’s Letters to the ‘‘Ameri- 
can Machinist.’’ No mechanical writings 
ever attracted the attention of these famous let- 


1889 


ters. Every machinist should own a copy He 
reads it through twice a year and finds it new 
every time. Begin anywhere and read either way. 
396 514 x 734-inch pages...........0.6. .. $2.00 


Treatise on the Richards Steam Engine Indicator 
and on the Development and Application of Force 
in the Steam Engine. (Chas. T. Porter. 1894. Al- 
though a non-mathematical book it gives an excel- 
lent outline of the philosophy of the steam engine 
It is hard reading and should be attempted only 
who mean business 44x 834-inch 
$3.00 


by those i 





Address, 


American Machinist Publishing Co., 


256 Broadway, New York. 
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Export 
Business 


Pays. 

ee0 
Many of our advertis 
ers are enjoying a good 
export trade—there’s 
money in It. 

ee0 
The American Mach 
inist is the recognized 
authority on American 
machinery in all fore 
ign countries and has 
the largest reading th 
ere. 

ee0 


Machinery firms over 


there are constantly as 


king us for informati 


on about American pr 


oducts. 
ee0 
Morat: 


Use the 
American Mac 
hinist 


Ad columns. 


eR 





AMERICAN MACHINIST August 20, 1896. 


Piles Cool Works Company, Ss: 
Machine Cools, All Types and Sizes. 


Invite Correspondence. Have Interesting Literature, Photos, Etc., to send. 
Main Office and Works: Hamilton, Ohio. Branches: New York, Boston, Philadelphia, Chicago, Pittsburgh. 

















MANUFACTURED BY 
THE G.A.GRAY CO., 
CINCINNATI, OHIO. 


ae & oe. 


J. J. McCabe, 
Schuchardt & Schutte, 


THE FOLLOWING ( J.A.Fay&EganCo, . . . .% South Canal Street, Chicago. 

Strong, Carlisle & Turney Co., - . 193 Bank Str Ciovelaed. 
MACHINERY EA Kinsey & _ 7 “s0i Woes ath Street, Clncianatl, 
MERCHANTS CARRY ) Thos. K. Carey & Bros. Co., . . + 


SAMPLES. 













; Builders of Fine “Every machine running in your wcrks is a monu- 
ment to your intelligence or ignorance--a money maker 


any TTA r rl @ ay eater. 
E] GIN i LA rH ES, ‘cho Flas asvet Lathe will do nearly all of ycur lathe 


— THE W. P. 
rime _ DAVIS MACHINE CO. 

































eagesiihehetaguaiaiiond ork aden ares tapi an over incee works ame 
. “ $400 to $600 over any other turret machine. Sold on 
UPRIGHT DRILLS, saree Bapld Lathe Work” sent freee 
From 10 inch Sensitive to 36 inch, with B.G. and P. F. AAA 
ALSO JONES & LAMSON MACHINE Co. 
KEYSEATING and CUTTING-OFF Springfield, Vt. 
pi. : MACHINES. 
— {= : Send for Circulars and Photographs 
ee ROCHESTER, - - N.Y.,U.S.A. ‘ 
Machinery Co. 
J o CLEVELAND, 0 
° . PHILADELPHIA. _ 
THE NEW TOOL GRINDER No. 2? aa iat a” 2 
THE CENTRIFUGAL SAND MIXER? _~ RIVET HEADERS, 
THE VICARS’ MECHANICAL STOKER ?| pron’ aaa AND 
N AR R? AUTO- 
YOU THE NEW RESTARTING INJECTO MATIC BOLT CUT. 
These may be seen in operation at our TERS, cutting from 
establishment. 1-8 in. to 6 in. diam. 
EXAMINED 4] Descriptive Circulars Mailed on Application. AUSHEADS AND DIES. 








eee en a eee 


“esmiens”® NEW TYPE, MOTOR GEAR CUTTER, | 745 QEAVE 
iS ACCOMPLISHING WONDERFUL RESULTS, by the Aid of our Patent }| STEAM PUMPS 


‘Radial Duplex’’ Cutters. FOR EVERY SERVICE. 


(TRADE MARK.) 
READ WHAT OTHERS SAY: 


Erie, Pa., July 27, 1896. 
Messrs. Gould & Eberhardt, 
Gentlemen: Newark, N.J., 

We have in use one of the Eberhardt’s 
Patent New Type Auto. Gear Cutters. 
This machine gives best satisfaction. It 
does the work perfectly and is a great 
saving in labor. 

Yours truly, Jarecki Mfg. Co. 


BOILER FEED PUMP. 


DEANE STEAM PUMP C0., 


HOLYOKE, MASS. 
NRW YORK. BOSTON. CHICAG®, 


GOULD & EBERHARDT, Newark, N. J. 


JOHN LANG & SONS, Johnstone, Scotland, Sole Agents on Gear Cutters for Great Britian. 
SCHUCHARDT & SCHUTTE, GENERAL AGENTS, 
Berlin, Germany; 17 Breittegasse, Vienna, Austria, 
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A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


A A ae 
NEW YORK, THURSDAY, AUGUST 20, 18%. 
VOLUME 19. A A A NUMBER 34. 


Boring 48-Inch Fly-Wheels on a 20-  ing—and aiter the hole is bored and this A Manufacturing Machine 
side faced, the hex is strapped dowt1 oO 
Inch Lathe. le faced, aie rapped down t Shop—IV. 


i planer and the opposite side is planed 
BY C. O. GRIFFIN. P she = 




















off Ha g now bed lly alls 
Some time ago I took up the manuta [his rig did not cost as much as the trated the shop building, it will be found 
ture of a machine which in its largest siz eteinen ercehd tadleets [I already had _ interesting to glance at some oi the equip- 
mtained a 48-inch fly-wheel. This wheel  ,,,, bar and the hardened bush from ano ment—tools and machinery and the meth 
is intended to have its rim left rough, ,, er fixture. The compound rest was, of de of conducting work. 
but the hub re equired to be faced and course, part of the lathe, and the bracket In the powe1 suse are th genera 
bored. The largest lathe in the shop isting for clamping it to the bar had _ tors; o1 », One 25 and one 6 kilowatts, 
vould swing but 20 inche 5, and as this previously been made for use on the bar each driven | eparate engine. The 
was sufficient for all the work except the when used in the usual way The only two little 7 h engines shown in 
fly-wheel, a larger lathe was not to be, swe that had to he made were the angk Fic 16 1 , lide valves. dovetail 
thought of. I have a chronic objection sake » the deiwing sleeve and the as “Atlant i ie ake 
to relying on neighbors, and consequently —, iia dcaaes Sw Ce toads om teas ddi 
devised the cies glial the accor 
panving sketches wy +y CG . : > 
The rig consists of a suitable rle cast d a YG a i ye 
ing, prop rly braced, which is bolted to } Nye 
the tail end of the lathe bed, the tail stock we 3 = Bie Los + 
being removed. The three lugs aaa over b 
hang the end of the bed, and by means of 
the long set screws grip the hub of the 
wheel, which, of course, likewise over — 
hangs the bed, where the swing availabl b 
is only limited by the distance to the floor 
ry vheels | Si rms, as all such | 
wheels should have, and the three lugs 4 7 
oject through the alternate arms of the = | : 
wheel. Each lug having two set screws Sf —— a 
the wheel can be readily adjusted to run E E 
true by a tram aii by the bar—th« U ic on 
idjustment for preventing wabble being 9 as 
issisted by the set screws bbb 9 4 ‘ 
The hub c of the fixture is bored in line at — 
with the latl spindle, and a hardened 
steel bush is fitted to it, this bush having i 
flange at one end, which by a clip ~ re vonee 
tains the bush in place. A boring bar thi A aniat 7 
full length of the lathe is guided by thi oO 
bush—the key in the bush engaging BORING 48-INCH FLY-WHEELS ON NCH I 
keyway in the bar, thereby compelling the 
bush to revolve and the movement to be tion to doing a job which had been de- dovetail guid nch longer than the 


at the lubricated joint. The bar is driven clared to be beyond the capacity of the engine stroke, so that the whole slide sur- 


° ' 1 soa 4} in att -—t + > _] ] 
and a compound rest from the lathe, were a large lathe to be now available, I 1 icir attentions to the coal pile 


by a long keyed sleeve e, screwed to the shop, I had the ther satisfaction of face of both crosshead and guide is worked 
nose of the lathe spindle—a key in the making use of a lot of things that had over equ urfaces at each stroke. These 
sleeve driving the bar, but permitting the been made for other purposes before this engi ost $175 eacl nd with 150 
lengthwise feed of the bar. This feed is job was thought of—and there is no pounds boiler pressure either one can run 
iccomplished by a fork f carried in the keener satisfaction to the mechanic who — or light tl vhole place Of course, 
tool post, and a ring g secured to the bar loves his work than comes from these two _ they are mp! lid lve high-pressure 
by a set screw verv things engines, cutting off at about 54 or 34-inch 
= Suitable tools in the bar bore the hole, The scheme has worked so well that. stroke, they are not extremely difhdent 
mounted on the bar by a bracket casting, doubt very much if it would be used for The switch board was designed with 
two sets of busbar nd the switches for 


does the facing. The side of the hub these wheels in preference to this arrange- 


' . - re . . " nerator and ling aT ¢ 1] doub 
selected to be faced in the fixture was ment. With a boring mill I could hardly gen ors ( sal uble 
the one which it was most important to say as much, but that, with us, is still in throw, so that th generators and lines 

. he +] her et bushbars 


have true—that is, the side next the bear the distant future 
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thus permitting any desired combination 


and distribution of work; for instance, all 


the lighting can be thrown on the 


top 
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done on it; the full count of the job, wast 
ers and all, is signed for by the inspector 
a piece 1s 


whose piece-number stamp on 





WHEEL-RIM 


Fig. 29 


bars and have the No. 1 generator feeding 


into those bars; all the power cables can 


be thrown on the lower bars fed by No. 2 


generator, or both lighting and driving 


thrown on either bar and fed by 
the 


can be 


either generator. For night work, 


one small (6 kilowatts) generator is suffi 


cient to run 150 feet of shafting and the 


tools driven by it, and two are lamps 


North of bay No. 7 there is no line shaft 
at all, 


driven by 


everything beyond bay 7 being 
individual motors. 

\ll stock enters into the stores from the 
south, is inspected, and passes through the 
hands of the stock and time clerk into the 
shop on the north side of the stores, ac 
companied by a time and job check dated 
by an automatic dating clock to the min 


ute the check is delivered with the stock 


to the workman who makes the first oper 
atton upon the piece delivered; the tools 
are so arranged that the work in process 
of finishing always travels to the north; 
this method makes a close subdivision ot 


operations easy, as the job check keeps 


the time of each operation. All fixtures 
ire so constructed that while the original 
spotting surfaces are made the basis oi 


each fixing of the piece in the fixture, 


there are also fixture members which gage 
the last previous operation performed, so 


that no spoiled piece has any further work 


MILLING MACHINE 
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his certificate of perfection; the inspector 
notes the number of perfect pieces which 
he turns over to the finished stores clerk 
on the job ticket, and also notes the pieces, 
if any, spoiled by each workman through 
whose hands the job has passed. 

It will be observed that, even if the 
men were disposed to give incorrect time 


the clock-time stamp on the job ticket 





WORM WORM. 


WHEEL 


Fig. 26 AND 
would make this impossible; that the job 
check, or ticket, fixes the pay-roll time, 
and that footings of the piece cost, job 
cost and time-book hours must always 
agree, so that no question can possibly 
arise as to what has occurred, and the re 
sponsibility for any spoiled work is fixed 
beyond dispute by the inspector’s check 
The 


tremely small, as might be expected; 


percentage of spoiled work is ex 


piece properly seated in the fixture car 


come wrong, since the cutting tools, ex 


cept in the grinding room, are not ad 


justable by the workmen save in case of 
renewal of edge, and the setting of a cut 
skilled 


to gage is always under super 


vision 
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Fig. 30. 
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Fig. 25.5 AUTOMATIC WORM CUTTING Fig. 27. WORM WHEEL SLOTTING MA- Fig. 28. WORM-WHEEL SLOTTING MA 


MACHINE CHINE CHINI 
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The original design of the De Laval 
separator contains a lot of taper holes and 
taper seats on shafts to fit them; it also 
contains a spiral gear or worm drive, in 
small very small and 
This 


embarrassing combination of features led 


which the gear 1s 


runs at a very high speed. rather 
to the construction of two original tools, 
and to making an interesting modification 
the circular or 

The first diff 
culty came in the way of slow production 


of the work drive for 


“lathe” milling machines. 
of the spiral pinions. This was met by the 
4-spindle spiral gear cutter shown in Fig 
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vertical spindle at the top of the ma 
chine. 

Fig. 26 shows this spiral pinion and the 
drives it. The driving gear 
has 81 teeth, and can be cut 


which 


year 
is of brass, 
at the rate of 60 finished gears per hour, 
or 600 per day, on the specially designed 
This 


worm gear is about 6 inches diameter and 


machine shown in Figs. 27 and 28. 


has been cut in forty-seven seconds. As 
the wheel is brass, the cutter can have a 
very high speed; the hob is, of course, 
the spindle and 


is journaled in a swinging frame which 


geared to worm-wheel 








Fig. 32. THE 
25. The four cutter spindles are evenly 
spaced in a group, all at the same angle 
to the horizon, and all have similar cut- 
ters: as the spiral gears have only eight 
teeth, they are consequently cut entire by 
two passages of the gear up and down 
between the four cutters, the blank being 
rotated, of course, in its travel to give 
the correct spiral. The tool is automatic, 
built by Brown & Sharpe, and is peculiar, 
aside from its number of cutter spindles, 
mainly in having its spindles chain-driven, 
the chains passing up from a lower drive 
inside ‘the base. The work is held, ro- 
tated and fed at the proper speed by the 
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lifts to the wheel by a cam motion as the 
cut proceeds. This is a very simple, ele- 
gant and effective machine; it is speeded 
to cut a wheel in something less than two 
minutes, as the production demanded is 
fully supplied at that rate. 
has an automatic knock-off, and all the 
The en- 


The machine 


chips fall into the box in front. 
gravings give a very clear idea of this 
excellent example of the special tool 
building 

The gear rim-milling machine 
in Figs. 29 and 30. The novel point in 
this modification of the “ mill 


ing “milling 


is shown 


circular 


machine,” or lathe,” was 





1896. 


August 20, 





called the large diameter, small 


hub and slender arms of the large 
of the De Laval separators; these 


out by 
gears 
gears 
small force and 


transmit a only, 


hence, while perfectly proportioned for 


very 


their work, are so slight and frail as to be 
wholly incapable of receiving such sup- 
port from an arbor in the bore as to re- 
sist an efficient mill cut; because of this 
weakness of the wheel itself, experts pro- 
nounced against the f 
tempt to finish the blank rims by milling. 


success Of any at- 
A specially designed automatically adjust- 
ing “poppet” clamp proved a quite suffi- 
riddle, put the 


large gear easily into the list of fast-fin- 


cient answer to the and 


ished parts. The wheels are first chucked 


and have their shaft holes bored and 
reamed; they are then brought to the gear 
rim-milling machine and placed on a true 
arbor in the air, secured by a milled hand 
nut; this serves merely to center the wheel, 
and would not give a pretense of support 
to resist a milling cut for the 
both the the 


armed, and the face plate, or spindle fix 


face and 


sides of rim; wheel is 6 


ture, carries six round-shank screw 
clamps which turn and slide in and out 


After 


the wheel is put on the arbor, these “pop 


in cylindrical seats in the face plate 


pet” clamps are turned round so as to em 
brace their respective wheel arms, and 
then the clamp screws are tightened up, 
thus fastening each poppet clamp to a 
wheel arm; lastly, set screws in the pop 
pet clamp seats are tightened, thus giving 
the wheel rim the full support of the face 
plate at six points close up to the surface 
to be milled. 


front view, the chips are well cared for in 


As will be noted from the 
this machine, which is a very neat, quiet, 
clean thing in its operations 

Fig. 31 gives a general view of the gear- 


cutting room, which employs one man 


only to attend all of its machines. The 
gears produced are shown in the fore 
ground: the four gear cutters on the 


Brown & 
and cut teeth 
The line shaft 


left for plain spur gears are 


Sharpe's automatics, eight 
at once on the large gears 
independent 


is driven by an motor, as 


shown, and the machinery of this room 
is so efficient and so nearly automatic that 
one man can easily keep all the tools full 
of work, and can turn out the gearing for 
fifty 
The worm wheels, 


machines (various sizes) per day 
before mentioned, have 
81 teeth, diameter of wheel about 6 inches, 
and the large spur gears have 320 teeth; 
it is to be understood that only the lathe 
work on the small spiral gears and the 
chucking on the other gears is done be- 
It is 
made 


fore the parts go to the gear room. 
to be doubted if 
elsewhere so cheaply as in this room 
8 spindle, 


similar work is 


Fig. 32 shows an circular 
facing and tapping ma 
the 


previously done on 6-spindle gang drill 


drilling, reaming, 


chine which reduced cost of work, 


ers of the best makes, from 50 to 85 pet 
cent., the grand average being a saving of 


about three-fourths of the labor as com- 
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thus permitting any desired combination 
and distribution of work; for instance, all 
the lighting can be thrown on the top 
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done on it; the full count of the job, wast- 
ers and all, is signed for by the inspector 
whose piece-number stamp on a piece is 





Fig. 29. 


bars and have the No. 1 generator feeding 
into those bars; all the power cables can 
be thrown on the lower bars fed by No. 2 
generator, or both lighting and driving 
can be thrown on either bar and fed by 
either generator. For night work, the 
one small (6 kilowatts) generator is suffi- 
cient to run 150 feet of shafting and the 
tools driven by it, and two arc lamps. 
North of bay No. 7 there is no line shaft 
at all, everything beyond bay 7 being 
driven by individual motors. 

All stock enters into the stores from the 
south, is inspected, and passes through the 
hands of the stock and time clerk into the 
shop on the north side of the stores, ac- 
companied by a time and job check dated 
by an automatic dating clock to the min- 
ute the check is delivered with the stock 
to the workman who makes the first oper- 
ation upon the piece delivered; the tools 
are so arranged that the work in process 
of finishing always travels to the north; 
this method makes a close subdivision of 
aperations easy, as the job check keeps 
the time of each operation. All fixtures 
are so constructed that while the original 
spotting surfaces are made the basis of 
each fixing of the piece in the fixture, 
there are also fixture members which gage 
the last previous operation performed, so 
that no spoiled piece has any further work 


WHEEL-RIM MILLING 


MACHINE. 


Fig. 30. 
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his certificate of perfection; the inspector 
notes the number of perfect pieces which 
he turns over to the finished stores clerk 
on the job ticket, and also notes the pieces, 
if any, spoiled by each workman through 
whose hands the job has passed. 

It will be observed that, even if the 
men were disposed to give incorrect time, 
the clock-time stamp on the job ticket 





WHEEL AND WORM. 


WORM 


Fig. 26. 


would make this impossible; that the job 
check, or ticket, fixes the pay-roll time, 
and that footings of the piece cost, job 
cost and time-book hours must always 
agree, so that no question can possibly 
arise as to what has occurred, and the re- 
sponsibility for any spoiled work is fixed 
beyond dispute by the inspector’s check. 
The percentage of spoiled work is ex- 
tremely small, as might be expected; no 
piece properly seated in the fixture can 
come wrong, since the cutting tools, ex- 
cept in the grinding room, are not ad- 
justable by the workmen save in case of 
renewal of edge, and the setting of a cut 
to gage is always under skilled super- 
vision. 
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Fig. 2. AUTOMATIC WORM-CUTTING Fig. 27. WORM-WHEEL SLOTTING MA- Fig. 28. WORM-WHEEL SLOTTING MA- 
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The original design of the De Laval 
separator contains a lot of taper holes and 
taper seats on shafts to fit them; it also 
contains a spiral gear or worm drive, in 
which the small gear is very small and 
runs at a very high speed. This rather 
embarrassing combination of features led 
to the construction of two original tools, 
and to making an interesting modification 
of the work drive for the circular or 
“lathe” milling machines. The first diffi- 
culty came in the way of slow production 
of the spiral pinions. This was met by the 
4-spindle spiral gear cutter shown in Fig. 





Fig. 32. 


25. The four cutter spindles are evenly 
spaced in a group, all at the same angle 
to the horizon, and all have similar cut- 
ters; as the spiral gears have only eight 
teeth, they are consequently cut entire by 
two passages of the gear up and down 
between the four cutters, the blank being 
rotated, of course, in its travel to give 
the correct.spiral. The tool is automatic, 
built by Brown & Sharpe, and is peculiar, 
aside. from its number of cutter spindles, 
mainly in having its spindles chain-driven, 
the chains passing up from a lower drive 
inside the base. The work is held, ro- 
tated and fed at the proper speed by the 
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vertical spindle at the top of the ma- 
chine. 

Fig. 26 shows this spiral pinion and the 
gear which drives it. The driving gear 
is of brass, has 81 teeth, and can be cut 
at the rate of 60 finished gears per hour, 
or 600 per day, on the specially designed 
machine shown in Figs. 27 and 28. This 
worm gear is about 6 inches diameter and 
has been cut in forty-seven seconds. As 
the wheel is brass, the cutter can have a 
very high speed; the hob is, of course, 
geared to the worm-wheel spindle and 
is journaled in a swinging frame which 








THE * MERRY-GO-ROUND.” 


lifts to the wheel by a cam motion as the 
cut proceeds. This is a very simple, ele- 
gant and effective machine; it is speeded 
to cut a wheel in something less than two 
minutes, as the production demanded is 
fully supplied at that rate. The machine 
has an automatic knock-off, and all the 
chips fall into the box in front. The en- 
gravings give a very clear idea of this 
excellent example of the special tool 
building. 

The gear rim-milling machine is shown 
in Figs. 29 and 30. The novel point in 
this modification of the “circular mill- 
ing machine,” or “milling lathe,” was 
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called out by the large diameter, small 
hub and slender arms of the large gears 
of the De Laval separators; these gears 
transmit a very small force only, and 
hence, while perfectly proportioned for 
their work, are so slight and frail as to be 
wholly incapable of receiving such sup- 
port from an arbor in the bore as to re- 
sist an efficient mill cut; because of this 
weakness of the wheel itself, experts pro- 
nounced against the success of any at- 
tempt to finish the blank rims by milling. 
A specially designed automatically adjust- 
ing “poppet” clamp proved a quite suffi- 
cient answer to the riddle, and put the 
large gear easily into the list of fast-fin- 
ished parts. The wheels are first chucked 
and have their shaft holes bored and 
reamed; they are then brought to the gear 
rim-milling machine and placed on a true 
arbor in the air, secured by a milled hand 
nut; this serves merely to center the wheel, 
and would not give a pretense of support 
to resist a milling cut for the face and 
both sides of the rim; the wheel is 6- 
armed, and the face plate, or spindle fix- 
ture, carries six round-shank screw 
clamps which turn and slide in and out 
in cylindrical seats in the face plate. After 
the wheel is put on the arbor, these “‘pop- 
pet” clamps are turned round so as to em- 
brace their respective wheel arms, and 
then the clamp screws are tightened up, 
thus fastening each poppet clamp to a 
wheel arm; lastly, set screws in the pop- 
pet clamp seats are tightened, thus giving 
the wheel rim the full support of the face 
plate at six points close up to the surface 
to be milled. As will be noted from the 
front view, the chips are well cared for in 
this machine, which is a very neat, quiet, 
clean thing in its operations. 

Fig. 31 gives a general view of the gear- 
cutting room, which employs one man 
only to attend all of its machines. The 
gears produced are shown in the fore- 
ground; the four gear cutters on the 
left for plain spur gears are Brown & 
Sharpe’s automatics, and cut eight teeth 
at once on the large gears. The line shaft 
is driven by an independent motor, as 
shown, and the machinery of this room 
is so efficient and so nearly automatic that 
one man can easily keep all the tools full 
of work, and can turn out the gearing for 
fifty machines (various sizes) per day. 
The worm wheels, before mentioned, have 
81 teeth, diameter of wheel about 6 inches, 
and the large spur gears have 320 teeth; 
it is to be understood that only the lathe 
work on the small spiral gears and the 
chucking on the other gears is done be- 
fore the parts go to the gear room. It is 
to be doubted if similar work is made 
elsewhere so cheaply as in this room. 

Fig. 32 shows an 8-spindle, circular 
drilling, reaming, facing and tapping ma- 
chine which reduced the cost of work, 
previously done on 6-spindle gang drill- 
ers of the best makes, from 50 to 85 pet 
cent., the grand average being a saving of 
about three-fourths of the labor as com- 
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pared with the best gang drills used to do 
the same jobs. This tool was built by Gould 
& Eberhardt from a special design; the 
eight spindles and their goose neck up- 
rights, automatic feeds, knock-offs, etc.. 
are all regular Gould & Eberhardt driller 
parts, fitted to a circular stationary base 
carried on four pillars. The fixtures are 
each carried on four small wheels care- 
fully fitted to the circular’ railway; the 
spindles are driven at differing speeds, to 
suit different diameters of cuts. In opera- 
tion, the workman begins by filling all the 
traveling fixtures with previously ‘“‘spot- 
ted” work; that is, pieces which have their 
points of support in all the similar fix- 
tures fit to go in the fixtures when they 
come to the machine. Next he pushes a 
fixture under a first operation spindle, 
and starts the feed on that cut; he then 
walks on to the next spindle and starts it 
to work, and thus continues to walk 
round and round the machine, with the 
final result after the cycle of work is once 
completed and all the spindles are simul- 
taneously in operation of finishing, and 
taking out a finished piece and putting in 
a new piece each time he encircles this 
“merry-go-round,” as the hands have 
aptly named the unique machine. 

A somewhat similar machine was used 
by the Douglass Pump Co., Middletown, 
Conn., many years ago, and is still in use 
there, I presume, for boring pump bar- 
rels. In the Middletown machine, how- 
ever, the fixtures were all secured to a re- 
volving part of the machine; the effect 
was nearly the same, the workman taking 
out and putting in a new piece of work 
for every step the fixture carrier took in 
partial circuit under the spindles, which 
were all automatically withdrawn upon 
the completion of their down stroke. The 
circular railway and loose-wheeled fix- 
tures make quite another structure, how- 
ever, with important advantages in the 
way of individualized spindle action. 

This machine is especially adapted to 
finishing short arms or levers having 
holes and hubs differing from each other 
at the two ends, and can save easily 90 
per cent. of the labor cost on such parts 
as commonly finished in good shops. It 
is capable of general application and 
modification to suit pieces of almost any 
conceivable finish, and each piece pro- 
duced by the aid of the “merry-go-round” 
is finished at one setting in the fixture, 


and hence is true with itself. 


A A A 

Some new express passenger locomo- 
tives recently completed for the Great 
Eastern Railway of Great Britain, are 
fitted with full-fledged cabs with which 
not even an American engineer could find 
fault. The peculiar argument that has 
kept cabs off of English locomotives so 
Iong—that the men would not be so at- 


te 


tive to their duties if made comfort- 
‘—is one of thestrangest perversions of 
common sense that weareacquainted with. 
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Drilling, Tapping and Forming 

achine. 

This machine, which was especially de- 
signed for finishing bicycle sprocket 
wheels, is adapted for chucking, counter- 
boring, tapping or facing the hubs of 
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on which is pivoted a double drill or tap 
socket; this is held truly central by a slid- 
ing ring which fits over the socket. A 
drill and facing tool can be held in one 
end and a tap or counterbore in the other, 
and either end may be quickly brought 
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DRILLING, TAPPING AND FORMING MACHINE. 


such work, while at the same time the rim 
is being turned or specially formed. 

The spindle, which is driven by a three- 
step cone for 14-inch belt, has reversing 
gears and clutch motion for running in 
either direction. It has wheel feed with 
an eccentric sleeve for throwing out the 
worm when tapping, and quick-return 
motion. Thespindle carries a forked collet 


into position. The spindle has also a 
stop collar for working to exact depth. 
On the front of the column is mounted 
a knee which carries a slow motion spindle 
in exact alignment with the drill spindle. 
The top of this spindle has a work holder, 
and it is driven at a constant velocity 
suitable for milling or turning this class 
of work. On the top of the knee is 
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mounted a slide which has a form tool 
suited to the work in hand, and which is 
operated by a feed screw driven by worm 
and gear, three changes of feed being pro- 
vided. The worm is of the drop-box 
style, with adjustable knock-off motion. 

An oil pump and tank are mounted on 
the column, with a supply pipe leading to 
the work; while a pan is cast around the 
work-table for catching oil and chips, 
and which has a drain pipe leading back 
to the tank. 

The machine is made by the Niles Tool 
Works, Hamilton, O. 

A A A 

Opening of Conical-Seated Valves. 

A point which I have never seen given 
anywhere, and which may prove useful to 
any who have not troubled to look into it 
for themselves, is an expression for the 
waterway of a conical-seated valve ; as a 
rule, people make a shot at it and are con- 
tent with rough approximations. Unwin, 
in his ‘*‘ Machine Design,” gives the water- 
way as 7 D h, which may be anything up 
to So or go per cent. in excess of the true 
amount. If this were followed, it might 
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land designers of pumping machinery into 
a hole. 
In accompanying diagrammatic sketch 
PD = diam. of valve ; 
A = lift of valve ; 
4 = angle of valve seat. 
normal to valve seating, and 
The area of 


Diam. ad 
4 d normal to axis of valve: 
waterway is the surface of a conical frus- 
tum whose slant side is a @ and whose di- 
ameters are ) and D+ 26d. (Figs. 1 
and 2.) 

ad=hecos.@; 


P h. 
bd=adsin.@ = Asin. cos.4 =~ sin, 24 
The required area is the surface of that 
portion of the cone shown bounded by 


heavy lines in Fig. 2 
h 
24) cos. A. 


and= 7 D+(D 4- 4 sin. 


= 7mhcos 4 D + sin 2 4 
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Value of cos. 4 and sin. 2 #,can be taken 
as required out of a book of tables or pocket 
book. For convenience of reference we may 
give them here for, say, 30, 45 and 6c de- 
grees ; 45 degrees is a usual angle. 


6. Cos. A. Sin. 2 @. 
30 _866 _866 
45 .707 I .000 
60° . 500 . 866 
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seat gets steeper. When # = fo, 7 Dh 
would be nearly 90 per cent. in excess. 

Hartford, Conn. H. RO_Lre. 

A y A 
Multiple-Drilling Attachments to 
Drill Press. 

We give on this page a perspective 
view of a drill press adapted to drill a 
number of small holes simultaneously, 
and also detail drawing showing the con- 
struction of the attachment for doing the 
work. 

As will be perceived, various heads are 
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Taking a case, in round numbers : 
Diam. = 2 inches ; 
Lift = ¥ inch ; 
4 = 45 degrees ; 

Area of passage = 3 1416 X % X COS. 45 
(2 -+ % sin. go°) = 1.18 square inches : 
The value 7 Df, usually taken (circum- 
ference of valve X lift), gives 1.57 square 
inches, 33 per cent. too much. ‘This dis- 
crepancy increases as inclination of valve 


ATTACHMENTS 


TO DRILL PRESS. 


iurnished according to the number o! 
holes to be drilled, and a number of smal! 
spindles drilling through jig bushings 
ir a special work holder insure accurate 
spacing The supplementary spindles are 
driven by means of small spur gea! 
wheels, as shown, and a pump supplies 
lubricant in abundance. 

The machine is made by the Davis & 
Egan Co., Cincinnati, O. 
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Death of an Improver of the Steam 
Fire Engine. 

The announcement of the death of Ne- 
hemiah S. Bean, the venerable manufac- 
turer, of Manchester, N. H., is coupled in 
most of the press notices with a statement 
that he constructed the first steam fire en- 
gine. Probably no man had been more 
honorably or more prominently associated 
with the manufacture of steam fire en- 
gines than the late Mr. Bean. He was 
master of his business, and strict integrity 
was a distinguishing characteristic, It 
might have been said, no doubt, that when 
he built his first engine it was the best 
that had been constructed. But it was 
not the first by a number of years. He 
simply took an advanced step along a 
path that had been previously clearly 
marked out. The claim is not made that 
Mr. Bean built his first engine until 1857-8. 
This was the “Lawrence,” intended for 
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“Young Merchant.” James Young, of this 
city, who is still living, was the engineer. 

The construction of steam fire engines, 
therefore, was almost an established in- 
dustry when Mr. Bean took hold of it. 
But his service was none the less valuable. 
He made improvements in boilers and 
gave a more practical character to the 
machine generally. The third steam fire 
engine to come to Boston was Engine No. 
1, also of Mr. Bean’s manufacture. When 
he engaged in the business the days of the 
old manual engine in large cities were 
numbered. The contest between steam- 
ers and hand tubs in some places was pro- 
tracted and bitter, occasionally almost 
breeding riot. But the old firemen of 
Boston submitted gracefully. Their prac- 
tical judgment was appealed to without 
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the city of Boston. But Boston already 
had a steam fire engine before that time, 
called the “Miles Greenwood,” built by a 
hief engineer of Cincinnati of that name. 
She was put in service in the city of Cin- 
cinnati as much as five years before the 
“Lawrence” was built, and purchased later 

y Boston. 

Nearly contemporary with the “Miles 
Greenwood” were the “Young Merch- 
” of Philadelphia, and the “Young 
\merica,” of New York, the latter built 

"aman named Ericsson, probably the 
ohn Ericsson of monitor fame, for as far 
ack as 1840 he was awarded the Me- 

ianics’ Institute Medal in New York for 
is model of a steam fire engine. About 

‘52, Cataract Company, No. 4, of Boston, 
‘sited Philadelphia and were permitted to 
emuse themselves with the working of the 
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It is also stated that whether the Governor 
approves the report or not, the matter 
will be taken into the Legislature for in- 
vestigation of charges made to the effect 
that at least two members of the commis- 
sion were biased by more or less inti- 
mate connection with men interested in 
the Savage arm. It is quite the custom 
for such protests to be made in every case 
of an award of this kind, and it seems to 
be thought necessary by those who are 
defeated in such contests to be able to 
give some colorable reasons for their fail- 
ure to We think in- 
stances are very rare in which such an 
award has been made without subsequent 
efforts to have the report of the commis- 
We do not know whether 
or not the contestants have grounds for 


secure contracts. 


sion set aside. 
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assailing their prejudices, and they were 
too intelligent to oppose the inevitable. 
The first crane-neck engine in Boston was 
built at Mr. Bean’s works, according to 
instructions given by Chief Damrell. Mr. 
Bean lived in a time when almost a!l the 
great improvements in fire service were 
made, and hardly any one contributed 


“Bos- 





more generously to them than he. 
ton Transcript.” 
‘4 skh *® 

It is announced that the Winchester 
Repeating Arms Co., and perhaps others, 
who were defeated by the Savage Repeat- 
ing Arms Co. before the Board of Com- 
missioners for the State of New York 
appointed to select an arm for the State 
troops, will contest the award, and will 
endeavor to prevent the Governor from 
approving the report of the commission. 
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charges against this commission or not, 
but the reasons given seem to be rather 
diaphanous—such, for instance, as that 
Mr. Bliss was a friend of Mr. Abell, who 
acted as secretary of the commission and 
who introduced the bill; that Mr. Risley, 
of Utica, N. Y., worked for Mr. Bliss at 
one time in Brooklyn, Mr. Risley having 
had something to do with the patents on 
the Savage gun; and that Mr. Shaw, of 
Watertown, another member of the com- 
mission, is a friend of Richard Marcy, 
who was a partner in the coal business of 
Mr. Hackett, Mr. Hackett having some 
connection, we do not know just what, 
with the Savage gun. These reasons, it 
will readily be seen, are hardly sufficient 
to cause such men to stultify themselves 
by the selection of an arm believed by 
them to be inferior to others exhibited. 
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A Hydraulic Dynamometer.* 
BY JAMES D. HOFFMAN, LAFAYETTE, IND. 

This machine, constructed at Purdue 
University in the winter of 1894-95, has 
been in use since September, 1895. 

Two cylinders, E E’ (Fig. 2), are fast- 
ened diametrically opposite each other to 
a double yoke, which in turn is fastened 
to a hollow shaft. Each cylinder is con- 
nected to the center of the shaft by the 
hollow tubing and ground joint shown at 
a’. The cylinders are rotated; that is, 
the shaft is rotated by the pull of the driv- 
ing belt on the loose pulley A, tending to 
force the brass pistons to the bottom of 
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Fig. J 


the cylinders. The shaft and cylinders 
are full of oil, and any fluctuations of 
power between 4, the receiving and C, the 
delivering, pulleys, are shown in pounds 
on the gage to the right, and an indicator 
card on the left hand. The oil flows around 
the bearing G, giving good lubrication, 
and is kept from leakage by means of the 
stuffing box shown in the section (Fig. 3). 

By a number of interchangeable gears, 
the paper has different speeds, which is 
of much importance in taking cards where 
sudden changes of resistance appear. 

In working up the cards, the area and 
length are measured accurately, and the 
mean height (M. H.) obtained. This 
M. H. is converted into M. P. by calibrat- 
ing the machine and finding the value of 
the resisting spring under the casting }’ 
(Fig. 2). 

*Abstract of a paper presented at the St. Louis 


meeting (May, 1896) of the American Society of 
Mechanical Engineers. 
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Fig. 2 
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Section A-B q 
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BRAKE TO INCREASE RESISTANCE. 








August 20, 1896. AMERICAN MACHINIST 25-785 


Machine Steel, Turning. 18 lathe. D.P. tool. 


Time .33 sec. T. 30 T. 33 T. 32 T. 32 7.38 Ist speed out of gear. 
Revs Dyn. 62 R. 60 R. 60 R. 60 R. 60 R. 60 Weighted from back gear, 
1% to 1% 1% -1% 1x-1% 141% 1% -1% 14-1 Length cut .75 
- 1.87 : 1.84 + 1.84 “5 8 & 1.82 1.82 1.85 
c s" 2 
A. .04 p — ; — A. .05 
enn aay ‘ Nit : wh - Nee as ,. | A. 05 a 
”. a is ec | ' SE Alon “W) Ht. .10 ara A PO te Ht. .10 
teal) Area 1.62° | | A. 1.55 eT - _y A. 1.27 pee A. 1.26 A. 1.26 | 
ii Mean Ht. .866 M.H. .842 M.H. 815) | ~ ‘ M.H. 698" |, * |} M.H. .692 \ M.H. .681 
= “ Ef. Ht. .786 a E.H. .762 LJ E. H. .715" Wey E.H. 618" \ywy E.H. .592 sobd| BE. H. .581 a 
Wrought Iron. 
T. 32 T. 30 T. 32 T. 32 T. 31 T. 30 
R. 60 R. 60 R. 60 R. 60 R. 60 | R. 60 
1%—1% 1X1 1%-1% 14-1% 1%—-1% 14-1% 
1.87 - 1.82 1.87" - 1.82° : ; 1.83" 1.8 
A. 08 5 my dp any ry A. 07, Pte A. .085 A. 08), Aas lA, A.12° 
Ht. .18 : Ht. yarn a Prin wry Ht. 17 Wwf wet Ht. .16 ity inet Ht. 1 , 
<\- A. 1.65 |° yy’ | Ate”. | i A.196° | <>} A. 1.35 | Le ag" J eo |k-3ey site 
se M.H. .882 | : M.H. .77#, | | M.H. .727" | a M.H. 741 a M.H. m1 || | M. H. .666" 
E. H. .702 rrr an E.H. .634 " E.H. 587" \Wvew"l E.H. 571 Wey" E.H. 55 Nit! E.H. 526" Wy 





————— : , : = - : = 


Cast Iron. 
T. 3 T. 31 T. 31 T. 31 7. T. 31 





R. 60 R.60 | R. 60 R.59 R. 59 R. 59 
1%—-1% 1% 1% 1%—1% 14-1% 1%—1% 14-1% 
> 1.83- -— - 1.83 ad 1.83 1.87" 1.9 
os A. 1.29 A. 1.05 ° A. 07" A. 84°, | A. 07° A. 82° A. 06" A. 27° 
Ht .136 AAA Lay ca pas , Ht. .14 M. H. .459 Ht. .14 M. H. .438" Ht. .12 M. H. .405" 
1.4 { o | Prey pw, ihe waz fy pe 3 fa won \% : 
|; MH 705 M.H. .573" } { ewe ik wae es Red 4 Pgs 
WA nfo pyr /! E.H. .569 ig bn’ E.H. 437" |# E.H. 408° Wayhy E.H be anand E. H. .298 bran pndpaa pe E. H. .285 


Cc 
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Turning Cast Iron, 154 to 15 


” " 3 
1.2 a - 7 1.33 s 
’ Porous y 
f A \ — {ls 3 

Te ee AN AAKT\) KA 6 A n\hAAr A fA. Ad amp Lun | 

| V J y Y | iad { wu | {| 
“ \ ) V ‘ ] 
\ / | 
=e et ‘ aat ‘ a ‘ 
} Area Jil) 44 Cut Area 71" . 





M. Ht, 501 M. Ht. .577 
E. Ht. .471 E. Ht. .451” Cut =~ - 


T, 20" Rev Dyn. 40 T. 20 Rev Dyn. 40 $ pe “i 
Fig. 6 U = iad 
= i 
” A sy 4 
Drilling Cast Iron, } Hole. "a . i 
, ‘es we . ‘ 
1.64 1.67 ° a 
a y a ~ 
Sand Hole we sai r pelle & — 
mt 1h Ls SOS i <—_ 
-_ \ | bs = 
” Wy ONAN A aA | | | Drill dulled from No. 1 = a 
VY WI /\) if | not sharpened ¥ je 
} y ' ' | a 
WV Ty Vii — 
“a V ! | a =———, 
i |] = 
Area 1,55_ Area 1.89 


M. Ht. .945. M. Ht. 1.13” 
E. Ht. .745' E. Ht. 93° 
T, 28” 2.P.M. Dyn. 112 T. 29” R.P.M. Dyn. 112 


Hole 4 deep 14 deep 


Fig. 7 


READINGS FROM HYDRAULIC DYNAMOMETER. 
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Milling Machine. Cast Iron. Mg Cut. 154'x 51/4" readily determined when the scale of the 
2 cutter, 70 revs. per min. Dyn. 550 revs. Time, 4/45” spring is known. 

. In its use the dynamometer has possibly 
I been more accurate when operated by 
iN f mim li) T re fn , I differences; that is, take a card of the ma- 

] | IVT aALT Lil p if] ° . . ° 
\I] | | WA AAAI HI INOW | \) iF chine (lathe or planer) in motion without 

\ i 1\ ATA qi vee . ° ° 
tL | VV th AVY YY YAW) | My cutting; then a card following, with the 
Hy | tool in operation. The differences in the 
— Geob 00a eaten | hights of the cards are evidently due to 

Star Jard full heigh ‘inis . © 26 
; ™ — Finish \ the action of the tool. If the friction of 
Empty iii ai aia the machine and work (without cutting 
action) is not sufficient to move the pencil 
— : from the base line, under the compression 
Nm Wy (loatad of the spring used, a device shown in Fig. 
Vy Ta AN WV we Noy 6 is employed. With slight modifications 
Same as above, traced from actual cards taken this has been applied to every machine 
\ tested. If the object of the test were to 
ae register the friction of the machine, then 
ae Cutter true the appliance shown in Fig. 6 would be 
Fig. 9 American Machiniet omitted, and the compression on the 
spring reduced by unscrewing the cap on 

the casting b’. 

A few of the cards have been added to 
show how readily the recording device 
responds to any slight change in the 
power transmitted. 

Planing, Machine Steel 
ws 7.35 “No oil i Nool ‘3 Lard oil ia "Machine empty Feed in Machine empty Feed out 
Area 2.37 © 3.45 Ana 2 3g6 3.45" 3" : si a4 : J 
: Mean Height " M It 7 : M Ht Area .96 ~ Arca .3U0- 
s 3.35 ° 4 Nandannhtnend My ene M it. .32 M. lit. 32 
: sone eo Areal 99° | aie | |] f) | |) f 1.92” 1.92 ~- 
p - \ j \ \ | pe \ | | 1] Arca .62 © Arca .60~ , 
. fy | orm 1] t Ht |] tt fl i (\ H Hl} | } 1 val ma. ie ‘a M it 313 } 
in , \| ‘ adit INTIAL IA A} lall, TINA Alin ty AAT AIA 1 | ATIATi Alla Hh) P Al IT | A wh A Ay A 4 \ i \ im 
“| VNU PUY Ye aM i VM ihe UY PUM Ye US ile UW Ad Pe oh talk Ae oh pelt Man] FWA ANY VM Poe Vay i Nee bg Me AA) yg! 
A B Cc D E F G H 
Mean Ileight .727" vy" Cast Iron ‘ 
18 ’ F c 
; Machine cmpty Feed out 
“area 1.36" Area 2.50% Arca 2.76 © Arca 2.305 ie 3.02° A. 2.87°, Area 3.00° ; A. 2.945, Area 3.00° ‘ A. 2.045 5 c 
: M. I. 658" ~ BM. H. .123—>e—-———_, H. .743- a M. Hi. .7597— -— - = M. I .755° Area 1.9, 
ANA MONTANA AMMA NTN OMIT AG Atlant Mthit ni ae i ; 
{| HTL EET Halil dal adds Writ dat del dat dal te re ' 
eT LIM IALIALIAT Tad TA ALATA INFIN INT TAL TAL IAL TALI IME Tal META id Ar lst ATTA NIM IAAL IN KI IN h Nh. \ . 
it WH IN WY Hy) IN UTA) J JN PP AJ J 8 8 A YP ey ego ee pers Sew rye eee sald 
, Wrought Iron 
2 ms E “Mean Heizht .CO7” ‘ 
3% << savin 4 = ‘ 4 » 
Area 2.2° A, 2.27 Area 2.44" A, 2.29°, A.227°,  Area2.33" secon Heisnt 593” A.2.27°, Area 2.44° 
M. H. .591 - —M. H. .590 <M. H. .600 »~ M. H.-=392 . ” 
f i \ A i) 1 ved iD ‘Seas 2.3 Feed ou 
| |} |! 1 TT |i 1] |] { ) | M. Ht. .296" M. Ut. 283" 
tte aT IALIA hi} LIOTTA IAT IAT IA ai uiil AVITAL IN All, Pint ih Ai IaLIATIA ' Ni] { Ah pon,dhef } Ay . 
JYWNR US UY Ue Wy YV yy WLU UW) Yd INV WN WY (WV Il, HV UYU YVR UY we UY Uw YN vis AJ FV WL pnd aed byd/ WA ed Ly ee Lind Level boa i bea! ba! Wl ea JA ) 
elmerican Machinist — ait’ : 7 I J K 
Fig. 0 
The recording device (see Fig. 4) is de- 
signed to give a straight line motion at 
the end of the pencil arm. A bronze point 
and metallic-surfaced paper are used. No 
flexible material, such as cup leather, is 
used in the cylinders, and the pistons fit 
loosely enough to reduce the friction to a Planing, Machine Steel. _— 
= . are 
minimum. When the oil runs low by r - 3.45 — 
leakage, it is the work of but a few min- Area 2.23° 
utes to replenish, by means of the pump | M. Ht. 
at the rear. The leakage does not ex- ; 
ceed a half pint daily when doing ordin- NN byc N\e \ ri) aaa N J 
ary duty. V } r | \ 
. e | | 
When in use, the cylinders are sur- | | | 
rounded by a sheet-iron case to catch the | 
oil. D and F are oil tanks. | | 
To insure the pencil returning each | | 
time to the same line when the load 1s | e 
° , | A 
removed, a constant pressure is put on ] hn | \ \ | | \ 
° ° P . | / l\ | 
the spring when the piston in b’ (Fig. 2) \o | | | [| | | (| | | | | 
is against the stop. A stationary bronze Ae} i | \ af | f y | ee ly |, 
° : or” iy | / WA ae A) i Me \I | yf M WW J Wi 
point is set to record this line, and all WV, Ae Ny N,Wv |v Ww, 1¥ sad V W 
e a ‘d f ¥ d a d 
measurements are taken from it. The ais = ? eres 
zero line is below the base line, a distance Fig. JJ ith lias 
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Fig. 7 is taken from a 12x 18 tracing, 
and serves to show the gradual reduction 
in hight of the card as the diameter of 
the stock decreases; also, to compare the 
relative hights of cards for different metals. 

The card as it comes from the dyna- 
mometer is four inches wide, shown at A, 
BC, 2. 

The friction of the machine and work 
was such a variable quantity, especially 
so considering the pressure on the tail 
center, that it was found necessary to take 
friction cards at intervals during the 
series, as E, F, G, H. 

Figs. 8 and 9 show the effect of sand 
holes in a casting. The cutting edge of 
the drill (Fig. 9) was dulled, as indicated 
by the increased hight of the card after 
passing the sand hole. 

Fig. 10 was taken while turning ma- 
chine steel. The tail center proved to be 
too light, and from a to 6 shows an in- 
crease, due to the grooving of the center. 
At b the pressure was removed. 

Fig. 11 shows a cut taken on the mill- 
ing machine. The upper card shows the 
effect of running with the cutter out of 
center. The lower shows the same work 
done with a true cutter. 

Fig. 12 is taken from a 12 x 24 tracing, 
and illustrates the action on a shaping 
machine. The change shown between the 
cards marked A B and BC is due to in- 
creasing the feed. That shown between 
BC and CD is due to cutting with and 
without lard oil, while the difference be- 
tween E F and GH was that of the ma- 
chine running empty, with and without the 
feed. JJ and J K show similar reductions. 

Fig. 13 is a part of Fig. 12 shown full 
size. The tool strikes the work at a’ and 
the pencil responds to b’; from b’ to c’ is 
the length of the card during cutting ac- 
tion. The tool leaves the work at c’, and 
the pencil drops to d’. The machine then 
reverses, and the pencil mounts gradually 
to e’ at about the middle of the return 
stroke, and then down to f’, where the 
next forward movement begins. As the 
tool is released at c’ c” c”’ there is ap- 
parently a reaction which carries the 
pencil below the normal condition, shown 
at d’ d” d’”, etc. 

It will be noticed from these cards 
(Fig. 12) that even the power required to 
drive the feed mechanism can be readily 
determined. In working up the cards 
from a shaper, it is found best to take 
areas from similar points; that is, from 
point a’ to a”, or e’ to e”, etc. 

4 A & 

This issue of the “American Machinist” 
has been prepared in the midst of what 
has been the most severe and trying con- 
ditions of weather experienced in the city 
since reliable records of weather began to 
be kept. High temperature and an evapo- 
ration-preventing humidity have com- 
bined forces, and the list of fatalities 
is an appalling one. We hope climatic 
conditions will be improved before this 
number reaches our readers. 
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Flow of Compressed Air in Pipes. 
BY WM. COX. 

Much has been published lately in the col. 
umns of the ‘‘ American Machinist” on 
the subject of compressed air and its ap- 
plication to practical purposes. I have 
been brought into contact recently with 
some very widely differing cases involving 
the flow of compressed air 1n pipes, a tol- 
erably certain solution of which is gener- 
ally necessary in order to make a success- 
ful installation. 

When working out in this connection 
my universal fluid flow computer, I was 
led to a closer examination of Darcy’s for- 
mula for the flow of water in pipes, which, 
when modified, so as to make it applicable 
to any other fluid, is 


= d® X (pi — po) : 
O=e ” wl - a? where 
Q = discharge in cubic feet per min- 


ute ; 
d@ = diameter of pipe in incnes ; 
f; = initial pressure in pounds per 
square inch ; 
pf, = final pressure in pounds per 
square inch ; 

2:1— p2= Aifference of pressures or pres- 
sure required to overcome fric- 
tion and produce the velocity 
of flow ; 

qw = density or weight in pounds per 
cubic foot of the fluid at initial 
pressure 7, ; 
/ = length of the pipe in feet ; 
¢ =a co-efficient varying with the di- 
ameter of the pipe. 


A close examination of this formula 
brings out some points which seem to 
favor its application to the flow of com- 
pressed air in preference to some others 
used for this purpose. Before going into 
these in detail I give here the density of 
air at different pressures, so as to simplify 
the understanding of what follows, thus : 


Air at atmospheric pressure, zw = 0.0761 Ibs, 
‘* 15 lbs. gage se Ww =0.1522 ** 
‘ 


oa re . 96 W@W =0.2283 ** 
se 45 *. se Lad Ww = 0.3044 se 
~ co” si sie w= 0.3805 ‘ 
ae 75 sé ts “é w = 0.4566 se 


If we now put the formula into the form 


: x cx d® X (pi—/o) 
Vw Se oe 
and assume that the second factor on the 
right hand side of the equation is constant, 
then we see that the discharge will vary 
inversely as the square root of the initial 
density of the compressed air, which dens- 
ity depends upon the initial pressure. We 
have for different pressures the following 
values : 


Discharge = 


Pressure 15 lbs. 30lbs. 45 1bs. 601bs. 75 lbs. 





VYw= 0.39 0.48 0.55 0.62 0.68 
I ° 

= 2.56 32.08 1.82 16% 1.47 
Vy w 


Supposing, in a given compressed air 
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pipe system, that A, — J, = 15 pounds and 
that the factor 


vi x d® xX (py 
4 


is equal to, say, 100, then the discharges 
of free and compressed air will be as 
shown in the following table : 


<i ps) 


Initial Final — 
Gage Gage Discharge | Equivalent 
Pressure Pressure Compressed Free Air. 
Ai. Po Air=Q. | 
15 lbs olbs. 256cub. ft. | 256cub. ft. 
30 * : 15 ee 208 ee 7) | 416 es se 
45 ‘ 30 se 182 iad 546 se oe 
60 * 45 ad 161 se ae 644 se 2) 
75 oe 60 oe 147 ad ee 735 oe “ 


This table shows : 

1st. As the initial pressure is increased, 
the discharge of compressed air decreases, 
the loss of pressure by friction remaining 
the same. 

2d. As the initial pressure is increased, 
the discharge of equivalent free air zn- 
creases, the friction pressure remaining 
constant. 

3d. The advantage of using a high initial 
pressure. Thus we see from the table that 
under certain given conditions, 75 pounds 
initial pressure will discharge 147 cubic 
feet of air at 60 pounds final pressure, 
which is equivalent to 245 cubic feet at 30 
pounds, whereas 45 pounds initial pressure 
will only discharge 182 cubic feet at 30 
pounds final pressure, with the same loss 
by friction of 15 pounds, so that the higher 
initial pressure shows a gain of 63 cubic 
feet of air at 30 pounds final pressure, equal 
to 35 per cent. 

If we now put the formula into the form 

Oxy V~1 — po 
cx yd 7 Vw 

we at once see that as the value of \/w in- 
creases when the initial pressure is in- 
creased, so if we keep the leit hand factor 
of the equation constant, that is, for a 
given constant volume of compressed air 
discharged, the value of yf, — f, must 
similarly increase, which shows that the 
loss by friction is greater at high than at 
low initial pressures, although the contrary 
has been sometimes assumed to be the case. 

These deductions would seem to point to 
the necessity of inserting in every formula 
relating to the flow of elastic fluids in pipes 
the factor of the density of the fluid, where- 
by its volume of discharge varies accord- 
ing to the influence exerted upon that 
density by the greater or less amount of 
friction pressure absorbed, and by the 
higher or lower initial pressure. By this 
means satisfactory allowance is made for 
the decrease in density and increase in vol- 
ume due to the increasing loss of active 
pressure from the beginning to the end of 
the pipe. 

This formula also brings out the fol- 
lowing important facts : 

1st. The friction loss of pressure is pro- 
portional to the length of the pipe. 
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2d. The density of the compressed air 
in the pipe continually decreases as it flows 
through the pipe, while its volume propor- 
tionately increases. 

3d. The velocity of flow continually in- 
creases as the air proceeds through the 
pipe. 

In a given length of pipe the same equiv- 
alent volume of /ree azr flows past every 
point in the same unit of time. The pres- 
sure at any such point or points is easily 
determined by proportion when the loss of 
pressure for the whole length is known 
When the pressure at such point has been 
ascertained the corresponding density and 
volume of compressed air at such point 
are easily found, as also the increasing rate 
of velocity of flow of the compressed air 
as it proceeds through the pipe. 

EXAMPLE: 

Pipe 4,000 feet long, 6 feet diameter. 
Discharge = goo 

cub. ft. at 15 lbs. 


Initial pressure, 75 lbs. 
Final a i * 





6bolbs. C= 56 
The following table shows what is taking 


Loss, 
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Portable Electrically-Driven Boring 
and Drilling Machine. 

The making of electrical machinery 
has supplied a good crop of new prob- 
lems in machine construction, and it is 
of interest to note the numerous cases in 
which electricity has furnished not only 
the problem but the solution. 

In our issue of January 9th we described 
a portable slotting machine in use at the 
works of the General Electric Co., for 
machining the faces or pads on the mag- 
net frames for the field magnet pole 
pieces. The magnet frame was shown 
strapped down to a large T slotted floor 
plate to which the slotter was also strap- 
ped. We illustrate on the opposite page 
what is, in a sense, a companion machine 
to the slotter. 

After the pads are faced, bolt holes are 
required to secure the pole pieces to the 
frame as well as holes for bolting the 
halves of the frame together and for bolt- 
ing the frame down by its feet. 

The drilling of such holes on pieces of 
the shape and size which have now been 
reached, will be seen to be an awkward 
job with drilling machiues of the usual 
type. 

The present machine is upon the same 
idea essentially as the slotting machine— 
that is, the tool is carried to the work in- 
stead of the reverse. The drilling is done 
while the frame is still in position upon 
the floor plate—the pads, as left by the 
slotter, being, of course, square with the 
plate. The drilling machine is set in posi- 
tion on the plate and moved from hole 
to hole as required—this moving being 
facilitated by the bale shown at the top by 
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place at the beginning, end and three in- 
termediate equally distant points (making 
four sections of 1,000 feet) : 
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which the machine can be lifted about as 
required by the traveling crane. To pro- 
vide for the heavy thrust of the drill a 
suitable clamping arrangement (not 
shown in the illustration) is provided by 
which the machine and the piece being 
drilled are securely tied together. 

The machine being once set square 
with the face to be drilled, the adjusting 
screws in base and column allow the 
spindle to be adjusted in position for all 
the holes in that face. 

A motor forming, in effect, part of the 
machine, supplies the power which is car- 
ried to the spindle by a steep pitch phos- 
phor bronze worm wheel and Harvey- 
ized steel worm. 

This system of carrying the tools to the 
work is receiving a good deal of attention 
among builders of heavy machinery, and 
the electrical system of driving offers ob- 
vious advantages in connection with it. 
In the present case it is obvious that, with 
the work already strapped down square 
with the floor plate, the drill can be 
brought in position for the various holes 
in much less time than would be con- 
sumed in adjusting the heavy semi-circu- 
lar magnet frame to any fixed machine. 


a A A 


The progress of the telephone is shown 
by the fact that while but 65,000,000 tele- 
graph messages are sent in this country 
each year, the number of telephone coiu- 
versations is 750,000,000. These figures 
include, of course, the messages sent over 
public lines only, as in the nature of the 
case the figures cannot be given for pri- 
vate lines. 
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Co-efficients to be used. Darcy’s, modi- 
fied to suit the general formula here given 
applicable to all fluids (see page 671 of 
Kent’s ‘‘ Mechanical Engineer's Pocket 
Book”), are: 

For diam., in. 4% I 2 ¢$ °° 4% 
Value of C 36.8 45.3 52.7 561 57.8 58.4 
For diam., in. 6 7 8 9 10 12 
Valueof C 59.5 60.1 60.7 61.2 61.8 62.1 
For diam.,in. 14 16 18 20 22-24 
Value of C 62.3 62.6 62.7 62.9 63.2 

From a comparison of this general for- 
mula with several special ones for gas, 
water, steam, etc., these would seem to be 
as near as any general ones which can be 
devised, especially when the “slippery” 
nature of all such calculations relating to 
the flow of fluids is taken into account. 


A A A 


The “Cleveland Leader’ published 
July 22d a “Centennial Edition” in con- 
nection with the celebration of the cen- 
tennial of the founding of that city, and 
naturally this is devoted largely to indus- 
trial matters in Cleveland. 


MACHINERY. 


On the Use of Small Electric Motors 
BY N. S. STEVENSON. 

It is a well known fact among electrical 
men that small motors are much less sat- 
isfactory than large ones, but this fact 
seems to be kept carefully guarded from 
the knowledge of the users of such mo- 
tors. The purpose of this article is to 
point out the reasons for this undoubted 
fact. 

As to the question of the minimum 
size of which motors can be made and still 
be satisfactory, no absolute answer can 
be given that will apply to machines of all 
types. If the motor is of the series type, 
it may be smaller than if shunt wound, 
providing it is intended for the same 
electromotive force; and the lower the 
electromotive force, the smaller the mo- 
tor may be whether series or shunt 
wound. 

The electromotive force is a factor that 
determines the size, on account of its af- 
fecting the size of the wire, owing to the 
fact that the power is proportional to the 
current multiplied by the electromotive 
force; therefore the higher the latter the 
smaller the current, and consequently, 
the smaller the wire. A one-horse power 
motor wound for one hundred volts 
would have the same size wire as a two 
horse power wound for two hundred 
volts, and the durability of both machines 
would be the same, so far as the wire is 
concerned. The wire is one of the weak- 
est parts of small motors, and in fact is 
what principally determines their mechani- 
cal efficiency; therefore if in this re- 
spect two machines are alike they will be 
equally durable for all practical purposes, 
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although their capacities may be widely 
different. 

The series motor can be made smaller 
than the shunt, because the wire is larger 
for a given capacity. The armature wire 
would be of the same size with both types, 
but that on the field would be very much 
smaller in the shunt machine. As an 
illustration, take a one horse-power motor 
wound for two hundred and twenty volts 
The armature wire would be about No. 
19 or 20 B. & S. gage, and if it were a 
series machine the field coils would be of 
the same size; but if it were shunt wound 
the field coils would be somewhere around 
28 or 30 B. & S. gage. 

It might be suggested that this weak- 
ness could be overcome by the use of wire 
larger than is necessary, reasoning that 
such a procedure would only add slightly 
to the cost; but if the wire is enlarged, the 
armature and field coils would have to be 
enlarged, so as to accommodate the extra 
amount of wire, and the current carrying 
capacity would then be greater, which 
ic equivalent to saying that the power 
of the motor would be increased. And 
this would be the case, for all that would 
remain necessary to obtain a machine of 
larger power would be to enlarge the 
shaft, pulley and journals. 

The wire is not the only weak point 
about small motors, although it is the 
principal one. The shaft, the commuta- 
tor, the brushes and in fact all the work- 
ing parts through the reduction in size 
become more frail. Although the work- 
ing parts must necessarily become less 
substantial as the size is decreased, the 
strain and wear and tear also becomes 
much less, therefore one compensates in 
a very great measure for the other, and 
if sufficient care and skill are used in the 
construction the durability of these parts 
should be nearly equal to what it is in 
larger machines. The weakness of the 
wire, however, cannot be overcome, there- 
fore when this becomes so small as to be 
easily broken, the motor can only be con- 
sidered as a toy. 

In most large cities, the electric light- 
ing stations will not furnish current of less 
than two hundred and twenty volts for 
operating motors larger than one horse- 
power. This might lead to the conclu- 
sion that in the estimation of the engi- 
neers of these corporations two hundred 
and twenty volt motors are perfectly re- 
liable down to one horse-power. This, 
however, is not necessarily so; the sta- 
tions look out for their own interests, and 
as they know that these machines can be 
used, they refuse to furnish a lower volt- 
age which would be more expensive to 
them, owing to the fact that the capacity 
of the street mains is decreased by a re- 
luction in the voltage. In New York 
‘ity there are a great many two hundred 
ind twenty volt motors as small as one- 
half horse-power, and in some cases they 
give very good service, but it is very 
doubtful if, in the long run, they will be 
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as satisfactory as larger machines. In 
view of the fact that two hundred and 
twenty volt shunt motors of less than 
two horse-power have their field coils 
wound with wire about as large as a hair, 
they cannot be very substantial, and it 
would seem perfectly reasonable to as- 
sume that in the long run two horse- 
power machines would be more economi- 
cal than the smaller ones, on account of 
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through some accidental cause, but the 
same could hardly be possible with a 
machine consuming ten horse power. 
And yet the increase of one horse power 
on a one horse power motor is as serious 
a matter for it as an increase of ten horse 
power on a ten horse motor. 

In view of the fact that the resistance 
of light running machinery can be greatly 
increased by improper attention, it is 
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the difference in the cost of repairs. It 
may be safely said that motors of less 
than one horse-power should not be put 
in for steady service. 

It is becoming an axiom with exper- 
ienced users of motors that the secret of 
success is to have them of ample power. 
This is of much greater relative import- 
ance with small machines than with large 
ones, owing to the greater danger of ac- 
cidental over loads with small powers. A 
machine consuming normally one horse 
power might easily double its resistance 
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BORING AND MILLING MACHINE, 


clear that the prevailing tendency to 
couple motors directly to machines may 
be carried too far. With several machines 
on one motor, it is hardly possible that 
the load on all could increase to a maxi- 
mum at the same time, but this would 
have to happen in order to produce the 
effect of such an increase on a machine 
driven by its own motor. In other words 
the group system involves a much smaller 
excess of momentary load over the 
average than does the individual system. 

There are many cases in which it is 
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very advantageous to use direct-connected 
machines, and this fact is very liable to 
lead to the improper application of the 
system. The tendency of human thought 
is to run in ruts, and whenever a new 
practice comes prominently to the front 
it is very apt to be overdone, the assump- 
tion being that if it is good in one case it 
ought to be good in another, without any 
regard as to whether the two are similar 
or not. In all cases where a large power 
is required to drive a machine, direct con- 
nection will probably be found to be ad- 
vantageous, and especially so if the work 
performed is intermittent; but where the 
machines are small, the system would in 
all probability prove not only the most 
expensive, but the most troublesome. It 
does not require a very strong argument 
to prove the correctness of this statement, 
for it is evident that to take care of a 
number of small machines will require 
more time and work than would be ex- 
pended on one of somewhat larger size, 
especially when the small ones are more 
frail, to begin with; while as to cost, the 
difference would probably be two to one, 
or more, in favor of the single large ma- 
chine. 

There is one point in connection with 
the use of electric motors that has never 
received the attention it should, and that 
is, that in consequence of the fact that a 
motor will not slack up its velocity to a 
noticeable extent when the load is in- 
creased, or furnish any other sign by 
which the abnormal strain may be 
detected, there is always a considerable 
danger of a burn-out through an over- 
load. If a motor were like a steam en- 
gine, and would simply stop when it is 
loaded beyond its capacity, burned-out 
armatures would be far more scarce than 
they are; but as the motor will keep on 
running at practically the same speed even 
when the load is doubled, the danger it 
is almost constantly subjected to should 
be guarded against in every way possible. 
With a steam engine, if the load is in- 
creased more steam is used, and if the 
load becomes so great that the full pres- 
sure obtainable in the cylinder cannot 
overcome it, the engine will stop, but no 
damage will be done to it. This is not the 
case with the motor, which does not meas- 
ure out its current by the cylinderful, but 
takes all that comes, with no other idea 
than to keep up the speed until, as the 
load increases, a point is reached where 
the wire becomes so hot that the insula- 
tion becomes charred, and then the arma- 
ture burns out in short order. To guard 
against this it is customary to use some 
kind of device that will open the circuit 
whenever the current rises above a certain 
point, but this is only a partial protection. 
The most effective protection would be to 
use a motor considerably larger than 
necessary to do the work. Such a motor, 
with the additional safeguard of a good 
circuit breaker, would not be in much 
danger of destruction through increased 
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currents due to overloads. In relation to 
circuit breakers, it should be said that 
those generaliy used are not as effective 
as they should be. They are made so as 
to open the circuit when the current be- 
comes too strong, but they should also be 
able to open the switch whenever the 
current is interrupted. It is by no means 
an uncommon thing for the current to 
stop flowing through the wires from 
which the motor is supplied, and if in 
such cases the attendant forgets to open 
the switch, trouble may result when the 
current is started again. This difficulty 
can be entirely overcome by using a cut- 
out switch that will work both ways; that 
is, by an increase in current or by a de- 
crease, or total suspension of current. 
Cut-out switches of this type are made, 
but they are not used as a general rule; 
in fact, in most cases, an ordinary blow- 
out fuse is considered all that is necessary. 
If users of electric motors would make 
it a point to obtain machines of a capacity 
somewhat larger than actually required, 
and then protect them with an effective 
cut-out that will act when the current 
stops, or when it rises above a certain 
limit, they would get more efficient re- 
sults and the cost of repairs would be 
considerably reduced. If, in addition to 
this, they would use their best judgment 
in the matter of direct coupling, and not 
connect small motors with individual 
machines, except in cases where the ad- 
vantages of this method are self-evident, 
the use of electric power would prove sat- 
isfactory in every respect; and great as has 
been its success in the past, that in the 
future would be still greater. 
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Letters from Practical Men. 


Revolution Mark in Milling— 
Gaging Balls. 
Editor American Machinist: 

In your issue of July 16th your English 
correspondent, Mr. Herbert Marshall, 
asks for an explanation from some of your 
readers why it is that a perfectly true mill- 
ing cutter, having a steady motion and uni- 
form feed, will show the revolution marks 
when at work. 

There are, perhaps, a number of reasons 
for this. Ifa milling cutter could be made 
perfectly true, and would remain that way 
under heavy cutting, there might be more 
of the mysterious element seen in its ac- 
tion. But the facts are, I think, that such 
tools are never perfectly true, or at least 


‘do not remain so in practice any length of 


time. Then, again, it may be quite impos- 
sible to make every tooth cut alike, so that 
one, or a group, produces a finish peculiar 
to itself. Those who have vainly tried to 
so grind and set a lathe, or planer tool, as 
to get a perfectly uniform finish will appre- 
ciate this feature in the milling cutter. It 
is true a single tool may be made to finish 
a surface so as to have the feed visible, but 
to have a series of such cutters do this 
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would indeed seem impossible. Still ano- 
ther reason may be advanced which might 
cause a want of perfect uniformity in cut- 
ting: Should there be a difference in the 
torsional strength of the spindle, such as 
an inequality in texture would cause, it 
is clear that the advance of the cutter 
would not be regular; and hence, marks 
of its revolutions might be seen. 

Right along in connection with the 
above subject comes the inevitable criti- 
cism of Mr. Hugh Dolnar’s ball measure- 
ments by Tecumseh Swift. I am not 
anxious to mix in this controversy over 
the z,/55 Of an inch, but think it clear that 
if an extreme variation of only zy is al- 
lowable, then the mean variation will be 
but ggyo Of an inch,as Mr. Dolnar evi- 
dently means to put it. 

While all of the bicycle series which you 
are publishing have not been read care- 
fully by me, yet the illustrations have been 
such as to convey at once much informa- 
tion. The operation of measuring balls 
was of special interest, perhaps, because 
there was a lady in it—an exception, it 
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seems, in selecting the employés for these 
factories. But what struck me as most 
strange was that this evidently tedious 
operation was not performed in a more 
expeditious and perhaps a more accurate 
manner by an automatic device. I once 
had occasion to measure with a good de- 
gree of accuracy the variations to be found 
in the different numbers of dropped shot. 
To do this, two straight-edges were se- 
curely adjusted to the size of shot to be 
tested, as shown by Fig. 1. Any desired 
variation was made in the space between 
the two edges at a and d, as, for example, 
the difference between these points might 
be but ;945 of an inch. Then, if this dis- 
tance be divided in ten equal divisions, 
and a receptacle placed beneath these, the 
shot falling through as they passed from 
the narrow toward the wider end would 
vary in size by the ,5)55 Of aninch. For 
my purpose it was not necessary to make 
so close an assortment, yet in the case of 
accurately turned steel balls this could be 
easily done. 
QUIRK. 
A A A 
A 24-Inch Measuring Machine. 


Editor American Machinist: 

I send you a print of a 24-inch measur- 
ing machine adapted to setting calipers 
or gages more accurately to measurement 
than by the ordinary methods; also to be 
used in obtaining lengths of rods to be 
used for specific purposes, where correct 
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measurement is desired, and where limits 
of lengths are wanted, or test of lines al- 
ready made. 

Fig. 1 is a front elevation of machine, 
showing bed having dovetailed slideway 
planed its entire length. On this slide- 
way are mounted three sliding heads. The 
central slide head and the one at the left 
are provided each with a caliper plug 
3gx1 inch, carefully hardened and fin- 
ished exactly 1 inch long; the right-hand 
head is provided with micrometer which 
reads one ten-thousandth of an inch and 
can be used 1 inch in or out. 

Fig. 2 is a plan of the machine, show- 
ing the measuring, plug and microm- 
eter. On front of machine, on top of 
bed, is a special fine-line steel rule 24 
inches long, cut expressly as a test or 
reference scale for me by the Darling, 
Brown & Sharpe Co. This special rule 
deserves more than a passing notice on 
account of its fine, smooth and uniformly 
sized line, making it especially valuable 
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special vernier plate reading to one ten- 
thousandth of an inch is put on. Then 
the reference rule is held in place by the 
two screws at each end. 

You will observe that all caliper meas- 
urements, inside or outside, are readily 
obtained (except less than 2 inches out- 
side measurement) by means of the caliper 
plugs direct. Suppose a case: We want 
to originate a gage rod 22 inches long. 
We first slide central head to left so that 
the vernier reads to first line on standard 
rule; then the plug of left head is brought 
into contact with plug of center head and 
fastened; next center head is moved to 
the right so that vernier reads 23 inches. 
Then it follows, if we have set correctly, 
we have an exact distance of 22 inches be- 
tween plugs, to which distance we care- 
fully finish the rod. To prove our set- 
ting by vernier is correct, we take a 12- 
inch test rod and set plugs of left-hand 
head and center head to the exact dis- 
tance of 12 inches (previous to moving 
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thing about it is that it contains a great 
deal more than the aforesaid correspond- 
ent apparently wants to know; a feature 
that we, who are not engaged in his par- 
ticular line of work, heartily appreciate. 
As to thumbing the book to pieces from 
continual references to the mathematical 
tables, I am pretty sure that by the time 
the volume becomes unserviceable for 
that reason there will have been issued a 
new edition of the pocket book, if not 
more than one, judging by the frequency 
with which new editions of Trautwine, a 
like hand book for civil engineers, have 
been issued; both books being published 
by the same house. 

I prefer having information condensed 
as far as possible into one volume, be- 
cause of less desk or drawing-board space 
occupied, and because of greater ease in 
becoming familiar with the contents of 
a single book. No man can “speak au- 
thoritatively upon every subject,” and the 
author of the Mechanical Engineer’s 




































































remcce WN «eS 

















Fig. 3 


as a standard for reference on this ma- 
chine. 

Fig. 3 is an end elevation of the ma- 
chine, showing, as well as Fig. 2, a rear 
table having a vertical adjustment to lo- 
cate any work to be compared with the 
standard or to have lines drawn upon it 
from the standard. 

Fig. 2 shows at the rear of standard 
rule on table, a 6-inch rule being com- 
pared and its errors noted. In this ex- 
amination of the 6-inch rule (under lenses 
carried on central slide, not shown in cut) 
the standard scale is clamped to the cen- 
tral sliding head and can be moved .2 of 
an inch to right or left as needed. To de- 
termine the limit of error on piece being 

xamined, or where lines are desired to 
be made, the right-hand sliding head hav- 
ing micrometer set at zero is brought into 
contact with plug of center slide, and fas- 
tened to slideway by means of gib bind- 
ing screw. Then amount is determined 
hy micrometer reading. When parallel 
lines on jigs or similar work are wanted 
to be made, then the clamp on center 
slide head is removed (which holds and 
carries standard rule), and in its stead a 
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center plug to left we brought microme- 
ter’ screw into contact with it). Now, if 
a 10-inch rod be found to fit space between 
center plug and micrometer screw end, 
it follows that when center plug is car- 
ried back to original position it is 22 
inches between caliper plugs. 

By the above arrangement, with the 
standard rule, it requires but few test 
lengths to obtain and prove any measure- 
ment inside of 24 inches, internal or ex- 
ternal, in ten-thousandths of an inch. 
When better opportunity affords I may 
be able to give more data of the use of 
machine. 

FRANCIS W. CLOUGH. 

Springfield, Mass. 


A A A 


A Better Engineer’s Pocket Book. 
Editor American Machinist: 

In your issue of July 30th one of your 
correspondents calls for a better Engi- 
neer’s Pocket Book, one that is “up-to- 
date.” I would call his attention to 
“Kent’s Engineer’s Pocket Book,” which 
is good and _ the best of the good, and, 
furthermore, right up-to-date. The only 
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Pocket Book cited does not lay claim to 
omniscience, but in nearly every case he 
cites his authority—a feature contained 
in no other pocket book that I have seen. 
Certainly, a pocket book will not do one’s 
thinking, and where practices are at vari- 
ance it is oftentimes of considerable use 
to us to know what A says, what B says 
and what C says; whether their data are 
irreconcilable or not depends upon one’s 
penetration, experience and judicial sense 
very largely. 

In a valuable article on “Coiled 
Springs,” by E. T. Adams, in the “Ameri- 
can Machinist” for May a2ist, the writer 
refers to Begtrup’s “excellent table,” re- 
gretting that “even this is not now gen- 
erally available.” The writer of the paper 
and some of your readers may be glad to 
know that that is to be found in “Kent’s 
Pocket Book,” in almost the same form 
as originally published in the “American 
Machinist.” 

It would be greatly to the advantage of 
engineers if they would keep better posted 
on the new books published on engineer- 
ing subjects. The reviews appearing in 
your columns and in other leading jour- 
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nals are very helpful, especially when one 
is not near a large city where book stores 
carrying large lines of technical books 
offer advantages of inspection of the new 
books. 
W. S. D. 
Montreal, Que. 
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We have received Volume II. of the 
“Engineering Index,’ which covers the 
years 1892 to 1895, inclusive. In this book 
will be found, alphabetically indexed, 
most of the more important engineering 
articles and professional papers that have 
appeared in print within the period named, 
and in many cases there is sufficient in- 
formation about the article to enable one 
to judge something of its character and 
probable value to him. This is published 
by the “Engineering Magazine” in con- 
nection with its technical index and in 
continuation of the work formerly car. 
ried on by the “Journal of the Association 
of Engineering Societies,’ under the di- 
rection of Prof. J. B. Johnson, of St. Louis 
—a work which has been important to en- 
gineers and seems likely to be well carried 
on in present hands. 


A A & 


One of the knotty problems connected 
with patents is the extent to which the 
user of a patented article may repair it 
without infringement. On its face, it 
would appear that he should have no re- 
striction; but when it is considered that 
repairs run by insensible degrees into re- 
construction, it will be seen that the 
rights of the inventor might be easily in- 
fringed. We have known the most inno- 
cent repair shops to become by degrees 
practically factories. For a time the 
original makers’ machines would retain 
their identity, like the boy’s jack-knife 
which had new blade and_ handle, 
but kept the old spring; but gradually 
even this was lost, and little pretense was 
kept up that new machines were not made. 
The dividing line between the user's and 
the maker’s rights is perhaps clear to a 
lawyer, but no mechanic can locate it. 
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James Dredge, editor of “Engineer- 
ing,” of London, has been appointed 
Commissioner-General for Great Britain 
at the International Exhibition to be held 
at Brussels. 

A A A 


Demoralization of trade, severe compe- 
tition, stringency of money market are all 
bad enough, but all of them together are 
never as absolutely fatal to a manufactur- 
ing enterprise as internal dissensions with 
their usual accompaniments of quarrels, 
injunctions and retirement of the most 
valuable men. This latter is what seemed 
to trouble the Liberty Cycle Co., whose 
factories were recently closed. It is 
thought that if the company can resume 
operations, its assets will be sufficient to 
put it on its feet again; otherwise not. 
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Practical Solution of Fourth Degree Equations. 

The linear equation of the fourth degree occasionally occurs in practical computa- 
tion, and may be depended upon to make trouble every time. The matter is deemed 
of small consequence by writers of text books on algebra, and is seldom treated of. 
When given at all it is put in proper shape for instruction and demonstration, and 
in very poor shape for practical application, and the computer who has not a continual 
use for the matter must practically learn it anew each time it comes up. Sturm’s 
theorem, Horner’s method and the various rules of the ‘“‘theory of equations” are 
valuable and always available, but they are special processes that must be learned 
each time, and they are not by any means as easy as they appear to be when required 
for the cases that actually come up in business. 

The following process is entirely by substitution in formule, a process that is well 
understood by any computer without special study, and, although it involves much work, 
the labor is of simple character. It is no small undertaking to solve any fourth de- 
gree equation by any known method : 

The MetuHop, without demonstration, is 
as follows : 

Given, the biquadratic in its most gen- 
eral form : 

tttaxit b22+4cxr+d=o0 

Required, its four roots. 

Compute the four auxiliary quantities. 

ac_d_ 6 H= 2.6 2. 31 

12 3 36 12 3 36 9 
bf 8 Cc dd, abe - 
"Sa a a 6 
_ 
256 ~=«16 4 

, 2 eo i 7 —s, 
FOE ae ae eS PEO Ss ot wd 

The bulk of the labor is upon these, and 
it may be remarked in passing that a cal- 
culating machine will save half the time 
and also half the mental labor required by 
logarithmic or other computation. 

Compute w. We must use one of two 
different methods, 

If #8 is positive, or if it is negative and 
also numerically equal to or less than K®*, 
we use Cardan’s formula 


w=V_K+/K*+H*+V—K-VRK® +H? 
If H* is negative, and also numerically 
greater than A®, Cardan’s formula be- 
comes unmanageable and we must use the 
trigonometrical method 


A SIMPLE EXAMPLE 
With integral coefficients and roots : 


vtitwxvi—-7x—x+6=0 


K?2 


sin P = — 7 


= , | ei — Se » . " 
w=+2/—Asin 3 P, and it is positive w=—~y 31. sin 21° 3° 6" = — 
o 3 : 
when X is positive, or negative when X is 
negative. 
Having found w, 
a* , ej I 


; b 
compute V = w+--— - Pes ass wa teats oe am 
P w+ 6 16 y $ 6 6 48 


andm=/V?+ M m =f (#2) - 85 = 42 
48 256 8 


and then the four required roots 





, ge le i V\? , :. 3 V 9 , 123 7_ ati 

a2, = 44 Ney(2) V-—m #0rry=—7 +3 167 48 ~8> 2,or—I 
a N ' 3 rr to 3, 9 , 123,7 

E 4 rTY,=—=---— _— - poe eet ~+-=+1,0r— 

eee 4 X+¥(S) Vm 1,002, 4 4—V 16 48 3 


A GENERAL EXAMPLE. 

But such simple cases, with integral roots and coefficients, never occur unless se- 
lected for examples, and the following is a better illustration of the work usually re. 
quired : 

Given, +* — 1.4127 +* + 3.7160 +* + 18.1214 + — .9615 = 0 


Compute A = — 2.13334 + .3205 — .38354 = — 2.19638, 
K=-— .59549 — .237560 — 20.52407 + .1199303 — 1.981874 = — 23.21906, 
M=-+ .046675 — .463506 — 6.40002 + .9615 = — 5.855351. 
N=— .352420 -+ 2.62480 + 18.1214 = + 20.39378, 





3, 


w = y/ 23.21906 + y/539.12475 — 10.5955 + \/ 23.21906 — 22.98975 = +4.20054, 
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V = + 4.20054 + .61933 — .12473 = + 4.69514, 
m = v/ 22.0443 — 5.8554 = + 4.02343 





X, OFT, = +.3532-+4 1.26719 + y/ 1.60577 — 4.69514 — 4.02343 = + 1.62039 + 2.6672 / —1 





X, OF %, = + .3532 — 1.26719 + v/ 1.60577 — 4.69514 + 4.02343 = + .0525, or — 1.8805. 


DEMONSTRATION, 


Given, the general biquadratic equation with the second term removed 
x*+ 6zx2+cx++d=0 
Assume the quadratic factors x? + Ax+ B=0 
and #® — 4x+ D=0 


and form the biquadratic product 


xt¢+(8— A*4+ D)x2+(AD—AB)x+BD=0 


Equating coefficients, we have 


B-—-A*+D=6 


AD — 


AB=c 
BD=d 


from whicb, by elimination, if we assume B = x + /n® — d, and D = n— V/n*—d, 
we can easily obtain either 7 or A in terms of the auxiliary cubic equations 


b 
P ion on aed ee ae 
n = nd+(“% 


)= o Ferraris’ auxiliary 


or A* + At 26+ A*(6® —4d)—c*® =o Descartes’ auxiliary. 


Having solved these cubics, we get the biquadratic roots from 


c c , ae 
4, Or %, = +5ye=at\ (wes) —n—\Vn?—d 








— 4 4 : Vm—ad 
= «= = a | amg ont 
xz*orz sVvn—at (s7e=3) +n 
or from 7 Ss 
A A*® 6 c 
4,0 %,=—- 7+ y-4-3+4 
A A®* 6 ¢ 
ig O84, = + TF oie et er 


which are obtained by putting 2, D and A in the assumed quadratic factors and solv- 
ing. The given working method can be derived from this general process by simple 
changes of arrangement not necessary to explain at full length, the second term is to 
be restored, and w is either one of the roots of the cubic. 

There are other solutions by similar means, but they present no new features; in 
fact, all biquadratic solutions yet proposed are practically variations of the same gen- 
eral method. Thus, if we assume B = Vn? +ad+2n, and D= Vn? + d— a2, we 
get another auxiliary cubic and another set of biquadratic roots. If, in the assumed 


quadratic factors, we make 4 = 2 /t, we get Euler’s auxiliary cubic. 


Boston, Mass. 
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Mariner’s Automatic Boiler Feed. 

“The Engineer” for July 31st contains 
a description of a new automatic boiler 
feed now being applied to the Yarrow 
torpedo boats. It is well known that 
these boats are fitted with sectional boilers, 
and the small amount of water which they 
contain, together with the great fluctua- 
tions in power required of the engines, 
combine to render hand regulation of the 
feed very unsatisfactory. 

Mr. Mariner’s device is one of those 
short cuts to the solution of a problem 
which we are accustomed to think are 
peculiarly characteristic of the work of 
American inventors, but the Englishman 
got there this time. 

The feed apparatus is an ordinary 
Worthington pump with a special steam 
Pipe of its own, having independent con- 
nection with the boiler. This pipe is car- 
ried inside the boiler, and has its entry 
end located at the desired water level, and 
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that is all there is of it. If the water line 
is below this level the pump is supplied 
with steam and works rapidly; whereas, if 
the water line is high, so as to submerge 
the end of the pipe, the steam cylinder of 
the pump is supplied with water, and the 
greater resistance of the pipe, valves and 
ports to the motion of the water causes 
the pump to slow down, in fact to almost 
stop. The satisfactory action of the de- 
vice depends, of course, on the well- 
known fact that a Worthington pump 
will act without failure when supplied 
with water in its steam cylinder. 

The entry end of the pipe is placed 
within a perforated cone, within which 
the surging of the water is not felt, and 
the vertical position of its end can be ad- 
justed at will by an adjusting screw within 
reach of the fireman, so that the water 
line can be changed as desired. 

There is, apparently, some waste of heat 
due to the abstraction of water from the 
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boiler; but this being at higher tempera- 
ture than the feed water, is used to in- 
crease the temperature of that water, and 
so is returned to the boiler. 

“The Engineer” states that during a 
three hours’ official trial at full speed, of 
the new torpedo-boat destroyer “Santa 
Fé,” the feed apparatus was not once 
touched or interfered with. 


AAA 
The End of a Famous Foundry. 


The end of Soho Foundry, the famous 
works of Boulton & Watt, the cradle of 
the:steam engine, and the first mechanical 
engineering shops the world ever saw, re- 
cently broken up and brought to the auc- 
tioneer’s hammer, conjures up many mem- 
ories of the past, and, whether viewed in 
the light of the historical associations re- 
called or the lessons of the changes time 
brings, is well worthy of some passing 
comment at our hands. 

Soho is about two miles north of Bir- 
mingham, and was until the middle of the 
last century a barren heath and rabbit 
warren, the sole relic of the past, the well 
of the warrener’s hut, still existing. On 
this spot Boulton erected his famous fac-~ 
tory, about 1760,and devoted his attention 
to the manufacture of metal wares and 
similar articles. This factory, the “Soho” 
properly so called, was dismantled as far 
back as 1850-51, many of the tools being 
removed to “Soho Foundry,” about a mile 
distant from “old Soho.” It is with the 
fortunes of the “Soho Foundry” that we 
are now concerned, as this famous estab- 
lishment, now sold, had survived its parent 
by nearly half a century. Soho Foundry 
was built in 1775, and covered an area of 
over nineteen acres; its foundation was 

‘due to the rapidly extending business of 
Boulton & Watt, who found their exist- 
ing works quite unable to cope with the 
ever-increasing demand for the new steam 
engine.—“Chambers’s Journal.” 
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Sample of an Unanswerable Question. 
New York, Aug. 1, 1806. 

Will you kindly advise me through the 
columns of the “American Machinist” as 
to what Gears to use to the one I have for 
running her but one turn in a minute.it is 
12” in diam. has 92 Teeth and 8 pitch and 
gets the Power from a spring. 

And oblige, yours respectfully, 

A HAMMER. 

B- Se 

The above is a fair sample of a good 
many inquiries we receive. The question 
is, of course, unanswerable in its present 
form, and we cannot write to the ques- 
tioner to ask him for further data, be- 
cause we do not know his address. Such 
letters must perforce go into the waste- 
basket, and thus the writers of them no 
doubt think we deliberately choose to ig: 
nore them. 














794-34 


American Machinist. 


Published every Thursday 
by the 


American Machinist Publishing Co., 
256 Broadway, New York. 


Angus Sinclair, Pres’t. John A. Hill, Treas. 
C, A, Hansmann, Sec’y. 
C. P. Day, Manager Adv. Dept. 
Fred J. Miller, Editor. 


Frank Richards, 
| Associate Editors. 


F, A. Halsey, 
Edward P, et, 

A. L. Donnell, Dept. of Illustration. 
A A A 


Space in advertising pages only is for sale. 
jt Aner amg correspondence on subjects pertaining to 
nery. 


Name and address must alwaye be given, though 
not necessarily published. 

Communications for or ro & the reading col- 
umns should be addressed to the Hditor, All business 
communications should be addressed to the Company. 


Subscribers can have their mailing address changed 
as often as they desire.. Send both old and new 
addresses. Those who fail to receive their papers 
prompey will please noti v usatonce. Date on wrap- 
per denotes week with which subscription expires. 


a AA 
SUBSCRIPTION PRICE: 


1500 fied Susu Catan ee 
$4.00 a year to other countries, postage prepaid. 
Entered at Post Office, New York, as second- 
class mail matter. 
For Sale by Newsdealers, Everywhere. 
No back numbers beyond 1895, 


‘sae 
Engineering Students from the Shops. 


Our readers will remember the discus- 
sion in our columns in which we advo- 
cated the admission to our engineering 
schools of students from the shops along- 
side of those from the preparatory schools, 
our point being that shop experience 
should be accepted as the equivalent of 
scholastic acquirements. 

We are glad to announce that Prof. W. 
T. Magruder, who has charge of the de- 
partment of mechanical engineering at 
the Ohio State University, is to read a 
paper on this subject at the August 20th 
meeting of the Society for the Promotion 
of Engineering Education. We regard 
this as a matter of supreme importance, 
believing as we do, that the engineering 
schools are at present turning their backs 
on the best available timber for making 
into engineers, with a resulting loss to 
great numbers of men of great natural 
capacity, and to the country’s progress as 
well. 

Professor Magruder is in full sympathy 
with our own position, but informs us 
that he finds a good deal of difficulty in 
arranging the schedule of studies so that 
the two classes of students can work to- 
gether. We are and have been from the 
start, fully alive to the difficulties now en- 
countered by Professor Magruder, but 
we do not believe them insuperable. As 
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a matter of fact, we should like to see 
some school with the courage to organize 
its schedule especially for the students 
from the shops, and then make those from 
the schools do the squeezing and accom- 
modating always consequent upon being 
out of time with one’s course, instead of, 
as now, the students from the schools be- 
ing regular and all others forced to adjust 
themselves to the schedule as best they 
can. This is perhaps too much to expect, 
but as regards the accommodation of both 
classes on equal terms, “where there is a 
will there is a way.” Professor Magru- 
der obviously has the will, and we are 
confident he will find the way. 

This is a movement in which we have 
long taken the greatest interest, and we 
shall endeavor to keep our readers fully 
informed as to its progress. We believe 
the school which enters upon it will jump 
to the front of public favor, and will score 
a real advance in educational progress. 
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The Machine Constructor’s Influ- 
ence on Prices. 


The politicians and the political papers 
are having much to say these days about 
changes in values and in prices of differ-~ 
ent commodities. In these discussions 
the part taken by the engineer and me- 
chanic in cheapening the necessities and 
comforts of life seems likely to be largely 
overlooked, and the “American Machin- 
ist” is certainly justified in calling atten- 
tion to the fact that machine constructors 
have been the most powerful factor in this 
work of advancing civilization. In fact, 
taking the generally accepted view that 
the great object and end of civilization 
itself is to make it easier for the children 
of men to secure the necessities and enjoy 
the luxuries of life, then machine con- 
structors—the men who have made it pos- 
sible to manufacture power in unlimited 
amounts and to guide and control that 
power to useful ends—are the creators of 
modern civilization. It is they who have 
elevated mankind in general above the 
plane of competition With brutes in the 
exertion of brute force. 

Steam power commenced by relieving 
the human family of a large share of its 
drudgery, and it is advancing further every 
day toward complete emancipation as elec- 
trical and other inventors find new ways 
of applying its energy; compressed air 
and the steam drill have greatly reduced 
the labor required, and consequently the 
cost of mining; improvements in blast 
furnace practice and in other metallurgical 
processes give us cheaper iron and steel; 
while, finally, the general use of the tur- 
ret machine, milling machine, gang drill- 
ing machine, automatic screw machine 
and other modern machine-shop appli- 
ances have enabled us to turn this cheaply 
produced steel into progressively cheaper 
machinery, the object of most of which 
machinery is to produce wealth—houses, 
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furniture, boots and shoes, clothing, wheat 
and countless other articles of use and 
luxury at constantly lessening cost. In 
short, we may say that the ultimate object 
of all the marvelous progress, in the arts 
which we now witness is to make it easier 
for men to get those things which make 
life worth living; and that means simply to 
reduce their labor cost. 

The papers presented and the discus- 
sions held in the meetings of the Amer- 
ican Society of Mechanical Engineers, 
and such articles by practical mechanics 
as are appearing in our columns, may and 
do greatly interest those who have a taste 
for mechanical matters, pursue knowl- 
edge of mechanics for its own sake, and 
enjoy comparisons of views and of prac- 
tice; but such matter does no good what- 
ever for humanity in general, or for the 
advance of civilization, except in so far as 
it cheapens—makes easier of attainment— 
the comforts of life, and renders easier 
man’s battle for control over the forces ot 
Nature. Even in agricultural operations, 
with the modern gang plow and gang drill 
used by the farmer, and with his self- 
binding reaper, he rides over the fields 
while he plows, sows, reaps and binds his 
wheat. By these appliances wheat is much 
more cheaply produced than when earlier 
and cruder implements were employed; 
but this can benefit wheat consumers only 
by making wheat lower in selling price. 

There are many articles of use and 
luxury to the production of which ma- 
chinery cannot well be applied; these do 
not materially decline in price, but, on 
the contrary, often advance. Land is a 
notable example; it can be neither in- 
creased nor decreased, and, instead of de- 
clining in value by reason of improved 
processes of production, its price is actu- 
ally increased by them. Every improve- 
ment in mining machinery tends to in- 
crease the amount men can pay for the 
use of mining land, and, consequently in- 
creases competition for its use and its 
price. Improved methods of building con- 
struction have had a similar effect upon 
land values in New York and other large 
cities. 

It is clear to the machinist that, with 
the exceptions mentioned, machinery 
tends to make things cheaper, because 
lower in labor cost, and therefore easier 
for men to get. Broadly speaking, this is 
certainly desirable, and we think machine 
constructors should receive far more 
credit for it than they generally get. 
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A Machine tor Solving Equations. 


Mr. Grant’s article in another part of 
this issue, giving a “Practical Solution ot 
Fourth Degree Equations,” will look 
somewhat fearsome to many, especially in 
such hot weather as we are having. It is 
not quite as bad as it looks, but still a good 
many will skip it, and we can afford to de- 
vote some space to this article, showing 
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how a practical man gets over, or at least 
- very much simplifies, a mathematical 
operation which must sometimes be gone 
through with, and which most men 
promptly forget as soon as they cease to 
have constant use for it. Our non-mathe- 
matical friends can, however, take cour- 
age from the fact that this article is only 
preliminary to an illustrated description 
of a machine Mr. Grant has devised for 
solving such equations, and our readers 
who cannot solve them with a pencil may 
then take revenge by constructing a ma- 
chine which will solve them without a 
pencil. 
A A A 


We are unable to present an install- 
ment of “Bicycle Tools” this week, and 
probably will not be able to do so next 
week. Various causes—mainly extreme 
heat of the weather—have combined to 
cause this hiatus; but we shall soon re- 
sume the series, and shall also, we are 
glad to say, soon conclude them, so far as 
publication in serial form is concerned. 
No editor, who is alive, likes long-con- 
tinued series of articles, but sometimes 
they are necessary. Few articles ever 
before told so much about a branch of in- 
dustry, especially a new industry, and we 
know that very many of our readers— 
even those not directly interested in bicy- 
cles—have followed the articles carefully 
for the sake of the general information on 
tool-making and manufacturing pro- 
cesses to be found in them. Other good 
friends of the paper-reven some whose 
income has been derived for a few years 
past mainly from bicycle shops—have 
thought we were devoting too much space 
to bicycle-making. In deference to these, 
we have desired to close the series as soon 
as practicable, and think it can be done 
in two more installments. After that 
we shall take up subjects connected with 
bicycle manufacturing as occasion offers, 
and will publish articles on ball-making, 
drawn-work, brazing, etc., but not as a 
continued series. 
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Much interest is felt among bicycle men 
as to what the leading makers are likely 
to do next year, and there is much specu- 
lation regarding it. We have it upon 
good authority that the Pope Manufactur- 
ing Company will next year make the 
“Hartford” wheel as good as the “Co- 
lumbia” is now, and possibly somewhat 
better, but will sell it at or somewhere near 
its present list price, while some special 
feature or features which they can control 
will be’added to the “Columbia” and its 
Price kept-up. They will make a wheel 
in which bevel gears will take the place of 
the chain, but whether this is to be the 
feature, or one of the features, of the ’97 
“Columbia” we cannot say. It is known, 
too, that the Pope Company are getting 
ready to bring out an auto-mobile. car- 
riage. 
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Questions and Answers. 


Name and address of writer must accompany 
every question. ions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail, 

(146) J. G., Milwaukee, Wis., asks: 
What is the greatest length of bar iron 
that can be rolled in this country for 
shafting, say, from 2 inches round and 
upwards? A.—We do not know; but 
Jones & Laughlin, of Pittsburg, inform 
us that they can roll 2 inches round as 
long as 60 feet; 6 inches round as long as 
35 feet, and intermediate sizes in propor- 
tion. They make nothing but steel, how- 
ever. 


(147) Novice asks: 1. For the meaning 
of the expression “ampere turns,” intro- 
duced in Mr. Mason’s article on “Electro- 
technics,” which appeared in our issue of 
February 20th. A.—‘“Ampere_ turns” 
means the product of the amperes of cur- 
rent through the coil by the number of 
turns of wire. In the case of a series gen- 
erator, the number of amperes is the total 
current of the line. In the case of a shunt 
machine, the amperes through the field 
are such a part of the total current as it is 
desired to use for energizing the field. 
The amperes being decided on, the num- 
ber of turns is found by dividing the am- 
pere turns by the amperes. 2. Name some 
good text-book on this subject—A.— 
“Electric Transmission of Energy,” by 
Giesbert Kapp; ‘‘The Dynamo,” by 
Hawkins and Wallace, and ‘Dynamo 
Electric Machinery,” by S. P. Thompson. 


(148) J. H. T., Chicago, Ill., asks: How 
would the friction compare between a 
shaft 1%4 inches in diameter at 100 revolu- 
tions per minute, and one 2 inches in 
diameter at 200 revolutions per minute, 
the weight remaining the same? The 
diameter of the shaft would have little 
effect, would it not? A.—If the weights 
of the shafts were the same, then the re- 
tarding force of friction would be the 
same in each case. This force, however, 
acts at a greater radius, or, in other words, 
at the end of a longer lever in the case 
of the 2-inch shaft; and, therefore, what 
engineers call the ‘‘moment of the force” 
will be greater. It will be greater in pro- 
portion to the diameters, or as 2 inches 
to 1% inches. Then, if the 2-inch shaft 
runs at twice the speed of the 1%-inch 
shaft, it will take, not more force, but 
more power to overcome the friction, 
simply because the force must act through 
a greater distance in a given period ot 
time. Under the conditions you name, 
and assuming that the co-efficient of fric- 
tion remains the same, the force required 
to overcome frictional resistance would 
therefore be the same in each case if ap- 
plied at a radius equal to the radius of 
the shaft itself; but the power required to 
overcome the frictional resistance of the 
2-inch shaft, running at 200 revolutions 
per minute, would be, relative to that for 
the 1%4-inch shaft, running 100 revolu- 
tions per minute, as 2” X 200 is to 1%4” 
< 100, or as 4 to 1%. 

(149) W. L. C., Meriden, Conn., has a 
well delivering 700 gallons of watet per 
minute at 61 degrees temperature. His 
shop, 98 feet long, 36 feet wide and 13 
feet high, is often as hot as 92 degrees, 
and he wants to know if the water cannot 
be made to cool the air. A.—The shop 
contains 46,000 cubic feet of air, weighing 
3,500 pounds.’ The specific heat of air at 
constant pressure is .2375. If the air is 
to be cooled 20 degrees, 3,500 XK 20 X .2375 
= 16,600 heat units must be extracted 
from it. Séven hundred gallons of water 
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weigh 5,800 pounds. If the water is to be 
warmed 10 degrees, 58,000 heat units per 
minute are available: $3288 = 34 approxi- 
mately. In other words, the water would 
cool the entire body of air in the shop 
3% times per minute, which is far in ex- 
cess of the requirements, as when once 
cooled it would be easy to keep it so. To 
get the apparatus to work, however, would 
not be so easy. A mere air tank, as you 
suggest, would not have enough cooling 
surface. The transmission of heat through 
plates between water and air in motion, 
is at the rate of about 5 heat units per 
square foot per hour, or 7, heat unit per 
square foot per minute. To carry 58,000 
heat units per minute would require 
58,000 
1} 
This, again, is largely in excess of the 
requirements after the shop is cooled 
down. The actual surface necessary is 
not easy to get at, but the above figure 
will show that the apparatus for surface 
cooling as proposed would be a formid- 
able affair. Spray cooling would be more 


promising. 


= 44,000 square feet of surface. 
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Business Specials. 

Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 12. 

Forming Lathes, Mer. Mach. Tool Co., Meriden, C 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 

Honest Mach. Oils.F.S.Pease Oil Co., Buffalo,N.Y. 


Engine Castings % to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Aluminum and Brass Castings, money Name 
Plates. Twining Campbell, Paterson, N. J. 


Agents Wanted—New book. Machinist and Tool 
Makers’ Instructor. T. F. Covert, Beaver Falls, Pa. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,88 Cortlandt st.,N.Y. 


Duplex and special gear cutters. counterbores, 
outter and Fs my grinders, vertical millers, hand 
punches and shears. R. M. Clough, Tolland, Conn. 


Patent Soliciting of High Class.—D. Walter 
Brown. Counsel in Patent Cases, 111 Broadway, 
New York. Send for “Brief History of Patent 
Legislation.” 

For Sale or Rent—Foundry and Machine Sho 
with additional land ; in good condition and well 
equipped for medium heavy work. Capacity of 
foundry, seven tons per day. Located on railroad 
within eight miles of New York. Terms easy. 
Call or address, Room 41, 22 William st., N. Y. 


A A A 
Steps to be Taken to Enlist Machin- 
ists in the United States Navy. 

We frequently receive inquiries as to 
the proper method of applying for enlist- 
ment as machinist in the United States 
Navy, and give below full particulars. 
We think that most of those who inquire 
how to get in and go in, afterwards are 
more anxious as to the method of getting 
out, but “that is another story.” 

If anyone is desirous of entering the 
navy as a machinist, and lives near any 
one of the navy yards where a receiving 
ship is located, he should apply on board 
said receiving ship, where he will be sub- 
jected to an examination. If the person 
lives at a point remote from any navy. 
yard having a receiving ship, he can get 
instructions by applying to the Bureau 
of Navigation, Navy Department, Wash- 
ington, D. C. 

The following is a list of navy yards 
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having receiving ships, with the name of 
the ships at each yard: 


Name of 
Navy Yard. Receiving Ship. 


BOSON, Mads.c.dicsieccciovee WEROER. 
Brooklyn, N. Y.............“Vermont.” 


League Island, Pa......... “Richmond.” 
Norfolk, Va..... aiid enamide “Franklin.” 
Mare Island, Cal....... “Independence.” 


Men physically and otherwise qualified 
are enlisted as Chief Machinists, at $70 
per month; Machinists, first class, at $55 
per month; second class, $40 per month. 

The term of enlistment is for three 
years. 

Persons enlisted for the naval service 
must be of robust frame, intelligent, of 
perfectly sound and healthy constitution, 
free from any physical defects or mal- 
formation, and not subject to fits. 

Physical examinations are made by a 
naval surgeon at the place of enlistment. 

Persons are not enlisted as landsmen 
if over the age of twenty-five, unless they 
possess some mechanical trade; nor after 
thirty-five, even though possessing a 
trade. 

No person will be enlisted who does not 
understand and speak the English lan- 
guage. 

No allowance will be made for traveling 

expenses, whether accepted or not. 
’ A candidate for enlistment as a machin- 
ist must be a machinist by trade, must 
know the names and uses of the various 
parts of marine engines and boilers, and 
must be able to perform work with vari- 
ous tools in a machine shop, including 
bench work. 

He must be able to write legibly and 
must understand arithmetic. 

He must be physically sound, and at 
the date of first enlistment must be not 
less than twenty-one no: more than 
thirty-five years of age. 

' Machinists who have had no experi- 
ence at sea with marine engines will be 
enlisted as “Machinists, second class.” 

Machinists who have had experience 
at sea with marine engines for one year 
may be enlisted as “Machinists, first 
class.” 

No person will be enlisted as Chief 
Machinist unless he holds a permanent 
appointment as such. 

The examination of candidates for en- 
listment as machinists, regarding their 
knowledge of engines and boilers, must be 
made in the engine-rooms of ships; and 
regarding their knowledge of machine 
work, in the work shops of navy yards. 

Chief Machinists will have charge of 
engine-room watches. Machinists, first 
class, will, if qualified, be given charge of 
an engine room watch when there are not 
a sufficient number of Chief Machinists 
on board to perform this duty. 

Machinists, second class, will be as- 
signed to duty as water tenders and oilers. 
All machinists will perform such other 
duties as may be assigned them. 
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Compound Slide Rules. 


The remarkable increase in interest in 
the slide rule is shown in no better way 
than in the manufacture which has sprung 
up of special instruments for special 
purposes. 

Many as are the problems for which the 
usual form of rule is adapted, it can solve 
at one operation only problems involving 
at most three factors—or four, counting 
the answer—and it requires that the rela- 
tionships of these quantities shall be in 
simple proportion, or as the squares or 
square roots of one another. Of course, 
problems containing more than three fac- 
tors can be solved by attacking them 
piecemeal, and it is easy to construct rules 
for problems containing more compli- 
cated relationships; but the restriction of 
three factors would still hold, and rules 
could not be made for solving problems of 
much complexity at one operation. By 
the happy expedient of compounding 
the slide, the number of factors to be 
handled can be raised to five—or six, 
counting the answer—and the applicabil- 
ity of the slide rule principle is greatly 
extended. 

This device of the compound slide was, 
we believe, invented by Mr. Wm. Cox, 
whose fluid flow computer has been under 
discussion in recent numbers, and it has 
been applied by him to a large number of 
uses. He has, in fact, designed upwards 
of fifty special computers. Some of these 
were prepared for individuals and are not 
articles of manufacture, but a good many 
are offered to the general public. Of 
these, some of the most useful are for 
calculating the horse-power of steam en- 
gines, boilers and water wheels, flow of 
water by Kutter’s and D’Arcy’s formulas, 
earthwork, strength of beams, transmis- 
sion gearing, steam radiators, and various 
electrical calculations. 

The subject is also receiving attention 
in England, and we are in receipt of a 
compound slide rule from Mr. C. N. 
Pickworth, of Manchester, intended for 
calculating the power of steam and gas 
engines, either from the cylinder end or 
from the load on the friction brake. Mr. 
Pickworth’s instrument has been very 
well received in England, we are in- 
formed. It is more compact than Mr. 
Cox’s instruments, with both advantages 
and disadvantages growing out of that 
fact. It is easily carried in the pocket 
(and is, in fact, provided with a case for 
that purpose), but requires more careful 
scrutiny in using. 

These computers are of decided utility 
to anyone having many problems to solve 
of the kinds for which they are intended. 
Of course, unlike the slide rule, they are 
not universal instruments, but each one 
is adapted to one or to a closely related 
group of problems. We shall be much 
surprised if their use does not largely in- 
crease as they become known. One ad- 
vantage which Mr. Cox’s instruments 
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possess over the plain slide rule is that 
they avoid all difficulty over the decimal 
point. The results are given in absolute 
figures which cannot be misread. An- 
other feature is that the problems can be 
worked in any direction. For instance, 
if the size and steam pressure of an engine 
are given the power can be determined, 
or if the power and pressure are given 
the size can be found, and so, with the 
size of engine and the power known, the 
mean effective pressure can be read off. 
A A A 
According to an article by Mr. Burton 
E. Greene, in the “Engineering Maga- 
zine” for August, one of the chief reasons 
for the lack of profits in the electrical 
manufacturing business has been the 
rapid improvement of electrical machin- 
ery. Progress has been so fast that un- 
salable machinery has been constantly 
left on the maker’s hands. In some cases 
obsolete machinery to the value of $500,- 
ooo has thus been on store in a single 
factory. About the only company which 
did not have to face large losses from this 
cause was the “Brush, which, after de- 
veloping a successful arc-lighting system, 
was content to let well enough alone, 
and thereafter did but little experiment- 
ing. 
A A A 
A pang of regret will be felt by many 
over the fact that the historic railway sus- 
pension bridge at Niagara Falls is to be re- 
placed by a steel arch bridge. The old 
bridge is the first railway suspension 
bridge ever constructed, and has been a 
landmark at Niagara Falls since 1855. It 
is not, however, generally known that but 
little of the original bridge beyond the 
cables and anchorages still remains. In 
1880 the original timber stiffening trusses 
were replaced with steel, and in 1886 the 
stone towers were likewise replaced with 
steel. Traffic was maintained, however, 
during both these reconstructions, and 
the bridge has afforded constant service 
since its completion over forty-one years 
ago. The new bridge has become a neces- 
sity from the growth of traffic, and will 
be a double-track structure—the old one 
having but a single track. 
a A A 
The Ohio penal authorities are having 
the same difficulties in carrying out the 
law regarding electrical executions that 
was experienced in New York—the un- 
willingness of manufacturers to supply 
the machinery for the purpose. On the 
surface, the reason is the “unwillingness 
to degrade a noble science,” but possibly 
the circumstance that it advertises the 
capacity of the machine to kill may have 
something to do with it. We wonder if 
any cordage manufacturer ever consid- 
ered his business degraded by the use of 
hemp on the scaffold? 
A A A 
The steamship “St. Paul,” of the Amer- 
ican Line, arrived at the Port of New York 
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Friday, the 14th inst., completing the fast- 
est trip yet made between Southampton 
and this country. The time was 6 days 
31 minutes, and the average speed was 
21.08 knots per hour. This lowers the 
record of a week previous (made by the 
“St. Louis”) 1 hour 53 minutes and is a 
very creditable performance. 
A A A 
Prolonged exposure of the person to the 
X-rays produces an effect on the skin 
similar to sun-burn. It also stops the 
growth of the finger nails and causes the 
hair to fall out. Mr. H. D. Hawks, who 
has done an unusually large amount of 
work with these rays, was compelled to 
suspend his experiments and seek medi- 
cal treatment. 
A aA A 
The Boynton bicycle railroad, which is 
familiar to all who go to Coney Island by 
the Sea Beach route, and which was to 
revolutionize railroad construction, you 
know, has been sold under foreclosure 
proceedings to satisfy a claim of $2,810. 
The cost of the road was $30,000, and it 
brought $500, under the hammer. 
A A a 
The “Practical Engineer,” of London, 
sighs for the establishment by the British 
Government of a department for the dis- 
semination of scientific information simi- 
lar to that furnished by our own Smith- 
sonian Institution and the National Mus- 
eum. 
A A A 
The “Worcester Daily Spy” distin- 
guishes its 126th anniversary by the pub- 
lication of a special “Industrial Edition,” 
which contains “write-ups” of a lot of 
Worcester’s industrial establishments, 
every one of which is loyally boomed as 
being the leader in its class. Even Wor- 
cester’s hotels are praised! and nothing 
more need be said to illustrate the heroic 
work done by our ancient and honorable 
contemporary. 
A A A 


Commercial Review. 


New York, Saturpay Eventne, Avueust 15TH. 


The Export Trade. 


There are favorable signs in the export 
sky. Only recently the Baldwin Loco- 
motive Works shipped sixty engines and 
fifty tenders to Russian railroads; and 
to equip an establishment to manufacture 
locomotives for herself, Russia came to 
the United States for the material. Now 
the railway supply trade with Japan seems 
in a fair way to prove a valuable thing. 
The Carnegie Company has just made a 
contract to furnish 9,000 tons of steel rails 
to that country, which follows an order 
for 10,000 tons which the Illinois Steel 
Company received a few months ago. The 
Carnegie Company’s bid was enough 
lower than English prices to compensate 
for the greater cost of transportation. A 
commissioner of the Japanese Govern- 
ment is expected to arrive in this country 
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next week, to make an investigation ten- 
tative to a change oi the Japanese rail- 
roads irom narrow-gage to broad-gage. 
It is reported that bids upon locomotives 
are being looked ior in England and in 
this country. No rails are now made in 
Japan, but foundries are being built there 
by the Government, and poweriul rolling 
mills are expected to be established in 
connection with them. The textile ma- 
chinery used in that country comes prin- 
cipally from England and Germany, but 
it is said on good authority that if Amer- 
icans can supply as high a quality they 
will find an excellent market for their 
wares. 

An encouraging statement as to the out- 
look for American machinery in England 
is made by a gentleman representing a 
branch of that industry who has recently 
returned from a trip abroad. The field he 
considers a promising one, and machine 
shops there are busy, owing largely to 
the mining activity in South Africa, in 
spite of the embarrassments to which this 
has been subjected. He says that the 
bicycle business is good and that people 
are doing all they can to meet its require- 
ments. The industry is on a healthful and 
well established basis; mew concerns are 
not entering it, although some old ones 
are consolidating. He observes that the 
English are getting over their conser- 
vatism with regard to American tools, are 
taking more interest in them, and waking 
up to their merits. Although these have 
long been popular upon the Continent, 
the English have been slower to accept 
them, and at the time of a previous visit 
made by him two years since, appreciated 
them less than at present. 

The trade with South Africa in mining 
machinery is another feature of exports 
which has awakened considerable interest. 
With two lines of steamers running di- 
rectly from New York, and cheaper 
freights from here than from England, our 
manufacturers are afforded excellent fa- 
cilities for competition with that country 
on her own private hunting ground. The 
fact that there is now some opposition to 
American machinery on account of its in- 
trusion shows, as do also the export sta- 
tistics, the foothold it has gained. To be 
sure, the troubles incident to Jameson’s 
raid have lately been something of a 
handicap. The remark has been made to 
us by an official of a well-known company 
who manufacture a certain line of mining 
machinery, that the kind which is pur- 
chased in America is that which is not ob- 
tainable in England; and this suggests to 
us the idea that the ability of American 
tools to find a market abroad may be 
owing to something better than that our 
manufacturers have been reduced to as 
unprofitable a price footing as those of 
Europe. 

The official summary of exports of ma- 
chinery, including fire, locomotive and 
stationary engines, boilers, etc., from the 


‘United States for the month of June, 1896, 


37-797 


shows a total of $1,560,946, as compared 
with $1,092,467 for June, 1895. For the 
twelve months ending June, 1896, they were 
$18,127,128, against $14,478,322 for the 
twelve months ending June, 1895. For 
the ween ending August 15th we compute 
the outward manifests of machinery from 
this port to have amounted to $154,771. 
These weekly reports are based, in point of 
time, not upon the clearing of the vessels, 
but are made up from the reports of their 
cargoes as these are made public at the 
Custom House, often several days after 
sailing. Engines and boilers are, we be- 
lieve, excluded from this latter classifica- 
tion. 
Machinists’ Supplies. 

The features of these lines of business, 
represented by present experiences of local 
supply houses, point to the general do- 
mestic situation as being very quiet—per- 
haps even more so than it really is. The 
trade are now enjoying the combined 
effects of hot weather and hot politics, 
and the worst of the matter is that, with 
considerable harmony, they predict no 
relief from the present state of affairs be- 
fore election time at the soonest. Prob- 
ably they are best qualified to pass judg- 
ment upon the prospects of their own 
business, but our opinion would otherwise 
be, that, in the fall, shops, mills and fac- 
tories should be settling down to work to 
a sufficient extent to create more of a de- 
mand for supplies than exists in vacation 
time. 

Orders are of a hand-to-mouth char- 
acter, and since manufactories are doing 
little work, even these sum up to but a 
small volume. Prices tend toward weak- 
ness and exceptionally difficult collections, 
now reported, do not tend to make the 
matter better. 

The Boston Gear Works are sanguine 
as to the ultimate outlook. They say: 
“Business has been otherwise than brisk 
with us for the last four months. We, 
however, do not want to complain. We 
are confident that, after the election is 
over and the money question is settled, 
business in general will be better than 


‘ever. We are adding considerably to our 


stock of gears in anticipation of future 
orders. We believe that during the dull 
season is just the time to prepare for bet- 
ter times.” 

The Q. & C. Company, Chicago, manu- 
facturers of railway specialties and special 
machinery, report that their large new 
works recently erected at Chicago Heights 
are kept quite busy on orders. Their 
metal sawing machine is in good demand, 
and there is no lack of business in their 
railway equipment and tie-plate depart- 
ment, the output of the latter of which 
alone will this year aggregate many mill- 
ions. 

Last week we commented at length 
upon the electrical machinery market. We 
may add the opinion of the Jenney Elec- 
tric Motor Company, Indianapolis, Ind., 
that the inquiries for dynamos and motors 
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are not nearly as numerous as usual at 
this season of the year, apparently not 
more than half so, and they do not con- 
sider the outlook in this line of work very 
bright. 

The Pratt Chuck Company, Clayville, 
N. Y., write us: “The results of the past 
year’s business have been very satisfactory. 
The sale of our chucks showed a substan- 
tial increase over the previous year. The 
sale of our drawn work (ferrules, etc.), 
which is a new branch of our business, 
was up to expectations, and the outlook 
for the coming year is flattering. . . 
We are pleased to say our foreign trade 
has been uniformly good the past year, 
and we have in hand a large order from 
the United States Government.” 

J. T. Slocomb & Co., Providence, R. I., 
manufacturers of small machinists’ tools, 
say: “We are finding business in our line 
just now rather dull. We have been hav- 
ing more than we could handle up to a 
few weeks ago, but with the excessive 
heat we find a lull. We do not believe it 
is caused by anything more than heat, 
which causes people to lose interest in 
everything except keeping cool.” 

Power-transmitting machinery is re- 

(Continued on page 39 ) 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
aline, ‘The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 

TO SUBSCRIBERS 


whose names appear on our subscription list, 
ine paper will give two free insertions under this 
he g to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Wanted—Experienced draftsman wants position. 
Box 261, AMERICAN MACHINIST. 


Wanted—Position to make details of machine 
tools. Box 262, AMERICAN MACHINIST. 


Expert steam engineer wants position as chief of 
steam plant. Address Box 263, AMER. MACHINIST. 


_Comp. draftsman, grad. wants pos.; exp. in de 
sign’g eng’s., boilers, gen.machy. E. P., Am. Macu. 


Wanted—By the Nellis Belt Fastener Co., 284 
Pearl street, New York, hustling salesmen on their 
patent fastener and pulley covering. 


Designer and Draftsman wants pos., 12 years ex. 
on engines, tools and spec. machinery, capable 
in charge of work. Box 252, Am. MacurnistT. 


Wanted—Mechanical draftsman, if possible with 
exp. in working sheet metals. Aps. with refs. and 
stating salary. Box 259, AMERICAN MAcuHINIST. 


Mechanical draftsman and pattern maker wishes 
to eee with parties requiring practical man 
to take charge of shop as supt. Box 260, Am. Macu. 


Situation wanted by toolmaker (35) foreman, had 
charge of tool, model and experimenting work, 
with cycle manufacturing concern for the last 6 
years. Box 254, AMERICAN MACHINIST. 


Wanted—In a shop employing 250 men, head 
draftsman; one br me ve in steam pump and 
compressed air work preferred; also a foreman for 
erecting department. Box 264, AMER. MACHINIST. 


Foundry foreman, Amer., age 88, ex. and com- 
petent, would like to make change about Sept. 1st; 
engine or ma. work, green sand, dry sand or loam; 
understands chemistry of iron and mixing and melt- 
ing of same; good ref. Address Box 255, Am. Macu. 


Rapetoneet mechanical engineer of Pittsburg, 
familiar with design and const’n of alliron and steel 
wks.’ mach’y and having good a aintance among 
the trade,wants to represent mach. shop or manfr. 
desirous of reach’g this sect’n. Box 257, AM. MacH. 





Wanted—By an Eastern Canadian firm building 
slide valve Corliss engs. and general work, a thor- 
ough. competent foreman to take charge of lathe 
and planer work; about 30 men. Must be strictly 
temperate, up to date and a hustler. Address, stat- 
ing wages required, Bux.258, AMEK. MACHINIST. 


Wanted—Instructor in machine design and me- 
chanics of machinery. Applicant to be a techni- 
cal graduate of not less than three years’ standing. 
Should give engineering and college record and 
references, minimum salary that will be accept- 
able and a list of two dozen machines that he is 
capable of designing. Work to begin September 
2 and only « muoderite salary to be expected. 
Address Prof. Mechanical Engiveering, 357 Market 
Street, Bethlehem, Pa. 


A A A 
Miscellaneous Wants. 
_ will be » nates under this 
ee token lon en 


urday morning for the ing week’s issue. 
Answers aldsueid t cur case will be Sor- 
warded, 


Cheap 2d hd lathes & planers. S.M. York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis’ 


Best and cheapest Bolt Header, made by 
Baush & Harris Machine Tool Co. 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye, Cincinnati,O. 


For Sale—Part or all of a first-class plumbing and 


machine shop in a live city, Central Lllinois. Ad- 
G. H., AMERICAN MACHINIST. 
Wanted — A second-hand radial drill. State 


maker of same, condition. cash price. Middletown 
Machine Co., Middletown, Ohio. 


Cheap for quick sale.—1 Wheeler Planer 42x 42, 
very heavy, first-class condition; cost $1,900, will sell 
for $650. Butterworth & Lowe, Grand Rapids, Mich. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 


drills, millers, screw machines, ete. Call or get 
list 17B. The Garvin Mach. Co., 440 Canai st , N. Y. 


S ON BRIGHT 
METAL SURFACES 
ABSOLUTELY PREVENTED BY USING 
MANNOCITIN 


USED BY LEADING FIRMS, WRITE FOR SAMPLE & 
PAMPHLET. OTTO GOETZE, 112 BROAD ST., N. Y- 


WIRE THE WATERBURY MACHINE CO,, 


Waterbury, Conn., 
Owners U. S. Patents Bolton Con- 
tinuous Drawing Machinery. Modern machines for 
drawing all kinds and sizes of wire by multiple dies 























OWER PRESSES, 


Punches and Shears, Re- 
. ducing, Forming and Flar- 
. ing Rolls, Power Hammers 
a and Forging hines. 
4 DIES AND SPECIAL MACHINERY. 


GODFREY J. BREMER 
MACHINE CO. Kalamazoo, Mich. 


Write for Catalogue “A” and Price-list. 


WHITCOMB PLANERS. 


Hand and Power 


Punches and Shears. | 


all = 



















Whitcomd Mfg. Co, ' 
Worcester, Mass. 











Reece’s Pat. Hand Bolt 








EDW. J. REECE, 
MANUFACTURER, 


GREENFIELD, 
MASS. 








Send for New Catalogue of 
Screw Cutting Tools. 


A VALUABLE BOOK 


NEARLY READY. 


Gas, Gasoline ana Oil Engines 


By GARDINER D. HISCOX, M. E. 
400 Pages. 200 Miustrations. Price, $2.50. 


This book treats comprehensively, and almost en- 
tirely of American makes of Gas, Gasoline and Oil En- 
gines, with instructions for the care and management 
of the same. 

The author has probably had more experience with 
the manufacture, care and management of Engines of 
the above type than any other man connected with the 


subject. 3 
ADVANCE ORDERS SOLICITED. 


Send for our catalogues and special circulars of books 
for Machinists, Engineers, Electricians, and all prac- 
tical trades. 

NORMAN W. HENLEY & CO., Publishers, 


15 Beekman Street, New York, 








ARMSTRONG'S 
Pipe Threading ana 


Cutting-Off Machines 
Both Hand and Power. 
Sizes 1 to 6 inches. 


Water,Gas and Steam Fitters’ 
= Tools, Hinged Pipe Vises. 


SEND FOR CATALOGUE. 
= THE ARMSTRONG MFG. CO. 
BRIDGEPORT, CONN. 





CURTIS & CURTIS, 

66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 








Fully illustrated. : : 
Treatise showing Tools 
and Shop Kinks mailed 
for 15 cents. : 3 3 3 
FRED FRASSE, 
17 Warren Street, 


Near Broadway, 


New York. 


REPAIR 
BICYCLES 
FOR A 
LIVING. 








FIG.2. 


ROLLER BEARINGS. 


Wonderful results in durability and 


POWER SAVED. 
Rolling Mill Owners, increase the capacity of your 
mills by applying 
ROLLER BEARINGS. 
Ww repared to furnish Bearings for al! sizes 
er Journals, Write for Stock List. 

Send six cents stamps for our 1896 Catalogue 
showing latest improvements in Rolling 
Mills, Automatic Drop Presses and 

Power Presses. 





MOSSBERG MW’F’G CO., 
ATTLEBORO, MASS. 
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14 in, x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 


HIS Lathe COMBINES the LATEST and BEST Im. 
provements. Automatic Stop. It is Simple, Durable, 
Indispensable. It will AUTOMATICALLY STOP the 

Carriage in EITHER direction. It is equally efficient whether 
FEEDING or THREAD-CUT TING. Running up toa shoulder, 
boring to BOTTOM of holes, or INTERNAL THREAD- 
CUTTING. 

No danger of spoiling either.tool or work. It is a safeguard 
against accidents, in either direction. 

Feeds —It has all feeds in daily use with simple movement 
of. lever. 

Threads —It has all threads in daily use with. simple move- 
ment of lever. 

Carriage — The carriage reverses in Apron. No slamming 
of Countershaft. There is no comparison between this Lathe and 
the old style or common Lathe. Quick work, rapid changes, 
satisfactory results. BUY THE BEST. 





SEND FOR CIRCULAR. 


The Hendey Machine Co. 


TORRINGTON, CONN. 








‘uropean Agents: 


CHAS. CHURCHILL & CO. (Ltd.), 
21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 
59 Spandauerstrasse, Berlin, 


SOLLER, Basel, Switzerland. 
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ported much as we have described the 
general market; but one leading house 
finds that trade is holding its own fairly 
well for the season, and that the outfitting 
of new enterprises has not entirely ceased; 
and one dealer in tool and machinery 
steel and cold rolled shafting experiences 
a relatively good trade in the latter. 


Iron and Other Metals. 

The iron market still awaits a reawaken- 
ing to activity. There are few signs of it 
as yet, although in some quarters there 
may be a trifle more feeling of general 
confidence. 

The metals have acted during the week 
as though they were completely prostrated 
by the heat. Lead is at quotations which 
are said by a leading broker to be the low- 
est it has known in the history of the 
country; yet even this fact does not in- 
duce much buying. There is a great 
irregularity in the prices quoted upon 
spelter. 

Quotations. 


New York, Munday, August 17th. 
lron—American pig, tidewater delivery : 


No. 1 foundry, Northern............ $12 00@ $13 00 
No. 2 foundry, Northern............. 11 50 12 00 
No. 2 plain, Northern.... ...... . 1050 11 00 
i ick kedis <poesdssenens 10 50 @ 10 75 
No. 1 foundry, Southern ............. 10 75 3 11 25 
No. 2 foundry, Southern............. 10 25 10 75 
No. 3 foundry, Southern........... . 10 00 @ 10 % 
No. 1 soft, Southern.......... miami 10 25 @ 10 50 
Wo. BS e0ft, SOUTHER ... cccccccccees 10 15 10 2 
Foundry forge, Southern............ 9 7% 10 00 


Bar [ron—Base—Mill price, in Carloads. on dock 
common, 1.10 @ 1.20«. ; refined, 1.19 1.35c. Store 
prices: common, 1.40 @ 1.50c.; refined, 1.50@ 1.79c. 

Tool Steel—Ordinary sizes, standard quality, 534 
@7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel—From store, about 1.75. 
Special brands upward. 

Cold Rolled Steel Shafting—Base size in car- 
loads, about 2igc.; 2%4c, for smaller quantities 
from store. 

Copper—Carload lots. Lake Superior ingot, 1034 
@lic.; electrolytic, 1034 @ 10%c.; casting copper, 
103g @ 105¢c. 

t ry | Tin—For 5 and 10-ton lots, 13.35 @ 13.45c. 
. Oo. b. 


Pig Lead—In carloads, 2 70 @ 2.75c. 

Spelter—In carload lots New York delivery 
3.75 @ 3.90c. for standard Western brands. 

Antimony — Covoksoun’s, 7 25c ; Hallett’s, 6.40c.; 


Japanese. 6.40c. 
ard Oil—Prime city, present make, 39 @40c. 


A A A 


Manufactures. 


Ground has been broken at South Haven, Mich., 
for a second new canning factory. 

P. A. Field, of Beverley, Mass., is erecting a shoe 
factory, 42 x 100 feet at Salem, Mass. 

On the Erie canal at Lockport, N. Y., new steel 
locks are to be erected, to be operated by com- 
pressed air. 

The J. C. Hufinger Co., of Keokuk, Ia., will make 
some improvements in their already large plant. 
They use both steam and water power. 

The M. S. Benedict Mfg. Co., of Syracuse, N. Y., 
will erect an addition to their works. This addi- 
tion will be 50 x 120 feet and three stories high. 

The Alabaster Mining Co., Alabaster, Mich., will 
shortly open a new mine. Engines, pumps, grind- 
ers, cars, hoisting machinery and conveyors will 
be installed. 

The works of Dobbie. Stuart & Co.. Niagara 
Falls, N. Y., were burned to the ground August 2d. 
They have decided to rebuild at once, and will 
place some new machinery. 

The Munising R. R. Co., Munising, Mich., will 





(Continued on page go.) 
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(Continued from page 39.) 
build and equip a railroad from St. Paul, Minn., to 
Munising, Mich. A repair shop will be erected and 
engines, pumps, tanks, etc., installed. 

The Mewer Tool Co., 85 Exchange street, Port- 
land, Me.. have acquired from the Duff Construc- 
tion Co. all rights in the drill which was illustrated 
and described in our issue of Dec. 26,1895. 

Since August Ist the main office of the Ball Bear- 
ing Co., has been moved to the factory 100 Nor- 
way street. Boston, Mass. Mr. H. A. Richmond 
has been elected treasurer in place of Mr. Ed. P. 
Noyes, resigned. 

The Munising Lumber & Tannery Co., Munising, 
Mich., will erect plants for lumber and tanning 
manufacturing; cost $200,000. Engines, pumps, 
grinders, cars and improved saw mill machinery 
will be installed. é 

The Kalamazoo Heating, Lighting & Power Co., 
Kalamazoo, Mich., incorporated, capital $2C0,000, 
will erect and equip an extensive plant for the 
manufacture of gas and electricity for heating, 
lighting and power purposes. 

Seine Manitou Gold Mining Co., Ltd., capital 
$500,000, are seeking incorporation, to operate a 
general mining b siness in the Province of Ontario, 
with head office at Toronto. S. H. Janes, W. H. 
Cawthra and Edmund Bristol are to be the first 
directors. 

Under the Nova Scotia Act, incorporation of the 
New Egerton Gold Mining Company, Ltd., with a 
capital of $200,000, has been granted to James D. 
McGregor and Peter A. McGregor, of New Glas- 
gow; John Yorston, of Pictou: George Mitchell, of 
Halifax, and John MacDougald, of Westville. 

Paxton-Tate Co., Ltd., with a capital of $99,000, 
are seeking incorporation to manufacture saw 
mills, shingle machinery, turbine water wheels and 
a general foundry and machine business. First di- 
rectors, Hon. John Dryden, Geo. Wm. Dryden and 
Wm. McGill, and chief place of business Port Perry, 


Ont., Canada. 
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New Goines, 


‘There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9"x 12", 6x9" and 3%'x6’. 
We recommend the 6’ x9" size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 
adopted if possible. 

Builders Iron Foundry, Providence, R. 1., send 
us a catalog of grinding and polishing machinery, 
with countershafts for the same, and of wood pol- 
ishing machines. The catalog contains a great 
deal of interesting information on this class of 
work, and is standard size, 34% x 6 inches. 


J. F. Smith & Sons, Milwaukee, Wis , send us a 
catalog illustrating and describing bicycle hard- 
ware, which includes tubing, fittings,. sprocket 
wheels, etc., used in the construction of bicycles. 
A number of fine illustrations are given, also a full 
explanation. The catalog is 8 x 11 inches. 

The Watertown Steam Engine Co., Watertown, 
N. Y., have issued a new catalog of the Watertown 
engine. The catalog is exceptionally well printed 
and illustrated, and shows a variety of horizontal 
and vertical engines direct-connected to dynamos 
and otherwise. It is standard size, 6 x 9 inches, 

The Savage Repeating Arms Co., Utica, N.Y., have 
sent us an illustrated descriptive catalog of the 
Savage repeating gun which was recently adopted 
for the use of the New York State troops. The 
eatalog contains much interesting information 
regarding firearms, smokeless powder, etc., and 
is 544x914 inches, being possibly intended for 
standard size. 

The Hamilton Machine Tool Co., Hamilton, O . 
have issued a new catalog which is devoted ex- 
clusively to the illustration and description of up- 
right drill presses. These are made of various 


sizes and types, including those arranged in gangs 
for manufacturing purposes, and recent improve- 
ments are fully explained. It is6 x 944 inches, and 
was probably intended to be standard size. 
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--» MAKERS OF ... 


= Fine Machine Cools. = 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges ana 
Small Toots for all Machine Work. Drop Hammers and Trimming Presses. Forging and Trimming Dies 
for all classes of work. 


England—Buck & Hickman, 290 Whitecliapel rd., London, E.; Chas. Churchill & Co., Ltd., 21 Cross st., Finsbury, 
yndon, E, C. France--F. G. Kreutzberger; Fenwick Freres « Co., 21 Rue Martel, Paris. 
Chicago—?2 and 44 8. Clinton st. Boston—21 Franklin st. New York—123 Liberty st, 


FINE MACHINE RELIEVED TAPS. 


“ Lightning” and ‘Green River” Screw Plates, Dies, Tap Wrenches, Bolt Cutters and Drilling 
Machines for Hand and Power, Punching Presses, etc.—SEND FoR CATALOGUE. 
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WILEY & RUSSELL MFG. CO. - = 


THE GAS anp OIL ENGINE.“—=—""™ 


SIXTH EDITION, REVISED AND ENLARGED. 


JOHN WILEY & SONS, 
53 East Tenth Street, NEW YORK 





568 Pages. 
& 228 Figures. 
2% % Crown 8vo, $4.00. 


FITCHBURG MACHINE WorRKsS. 


FITCHBURG, MASS., U. S. A. SEND FOR CATALOGUE 


We are constantly building Special Tools, and can un- on oe 


doubtedly save you money in the production of your goods by 
substituting automatic machinery for costly manual labor. 
Write us what your work is and we will gladly design and 
build what you need. 

WE MAKE A POINT OF 


SPECIAL MACHINERY. 


_ FOUR POINTSI!!!! 
DESIGN! WORKMANSHIP! MATERIAL! FINISH! 


All these are comprised in the make-up of our lathes and are the four 
Pirin points in the construction of a good tool. Add to these a 
FIFTH and a very important one, the price, which we make very 
low to prompt cash buyers, and you have the story. Our catalogue 
will tell you all about our lathes, planers, shapers, etc. 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U. S. A. 


STAR LATHES 


Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12" Swing. 

Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 









48 in. 
PLANER. 








CATALOGUE FREE. Ss 








DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y. 


Rac Aome oF wy potent > oherling , 


work, Com for Tha and forssqn Counties, 
Rovtmounly forthe paat fourteen yearn 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 


JENKINS BROS., 7! John Street, New York. 
31N. Canal St., Chicago. 117 N. 4th St., Philadelphia. 105 Milk St., Boston. 


THE BEST POWER HAMMERS 
BRADLEY = 2: 
22 sizes in Helve, Upright and 
Strap Styles. 
Send for Printed Matter, 
The Bradley Company 


Syracuse, N. Y. 











Greenfield, Mass. 
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